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ADVERTISEMENT TO THE SECOND EDITION. 



In issuing a new edition of the Operative Surgery, the publishers are desirous of offering their acknowledgments 
to the medical public for the unexampled favour with which the work has been received — an edition of two thousand 
copies having been exhausted in less than eighteen months from the time of publication. 

In the former advertisement the author expressly disavowed, his intention to do more than give the operative 
surgery of the day as he best understood it, with the surgical anatomy of the parts concerned, and such brief details 
in reference to the pathology and therapeutical management of surgical affections as seemed absolutely necessary — 
a condensed, comprehensive, and purely practical treatise like this not being the place for discussing at large prin- 
ciples in surgery or settling controverted claims to the earliest performances of particular processes, which local 
prejudices and national rivalry must ever render an ungracious task. On the grounds thus assumed in preparing 
his work, he alone deems himself amenable to criticism; and, on carefully revising and enlarging it for a second 
edition, he has found no reason to change his plan. All descriptions of operative processes, like those of mathe- 
matical problems, must, if correct, be to a certain extent analogous, and while the author has been earnestly 
desirous of doing no one injustice, he believes that the question, who has given them most clearly and intelligibly, 
is the one which mainly interests the profession at large. The plan of describing fully and systematically the 
operations of surgery apart from lengthened therapeutical details, is new to the science; not an instance of it, prior 
to the appearance of this work, being found, in the whole range of English literature: for while British surgeons 
have borrowed freely from the French, both as regards processes and illustrations, they have not taken from them 
at the same time their scientific order and arrangement. But three works have previously appeared on this plan — 
those of MM. Velpeau, Malgaigne, and Bourgery, from the last of which, as well as from the numbers of Froriep, as 
duly acknowledged in the advertisement to the first edition, the author has been most indebted in the preparation of 
his work. The text of the three French surgeons above mentioned, as it has been drawn from the same sources, 
must of necessity have close analogy in language and arrangement. M. Bourgery has followed closely the systematic 
classification of operations adopted by M. Malgaigne, and as this is the natural classification, the author of this work 
did not deem it best to vary greatly from the same plan. Since the publication of the first edition, the sheets of 
M. Bourgery, from the subject of Hernia to the conclusion of his splendidly illustrated work, have reached the 
author, and he has availed himself of them to a certain extent in preparing the present edition. 



ADVERTISEMENT TO THE FIRST EDITION. 



The necessity of thoroughly illustrating the operations of Surgery, has been felt from the earliest periods of the 
art, as a means of rendering the processes for their performance intelligible to the student. Almost every modern 
Burgeon of distinction, and especially Camper, Scarpa, Cooper, Hesselbach, Bell, and Dupuytren, have, in par- 
ticular departments of the science, contributed much to the attainment of this most desirable end. The attempt 
to collect the newest and completest modes of illustration into a continuous whole, has been made but in two 
instances — by M. Froriep of Berlin, who has issued them in numbers, without any other regard to order than the 
time of their appearance, and by M. Bourgery of Paris. The voluminous and expensive character of these works, 
and especially of the latter, which is as yet but little more than half completed, as well as their being clothed in a 
foreign language, renders them in a great degree inaccessible to the American surgeon. With these admirable 
treatises before him as a guide, and having at hand the greater portion of the surgical works which have recently 
appeared in various languages, and with the advantage which nine years' continuous service in one of the largest 
hospitals of North America has given him, not only in comparing to a certain extent the value of the different 
methods, but in enabling him to obtain a large number of accurate drawings of operations which have been done 
by his own hand, the author has endeavoured to furnish a work that shall represent, so far as its limits will allow, 
the operative surgery of the day. In pursuance of this desire to portray the actual state of the science, many 
processes of operation have been given for which the author cannot hold himself any further responsible than of 
having made of them a clear and impartial statement, drawn from the most authentic sources. The description of 
processes, too often given obscurely by their inventors, is confessedly difficult, and the author has not hesitated, 
when he believed he could thereby render their details more plain, to risk occasional repetition. The drawings, in 
almost every instance, have been represented in such a point of view that the examiner may, in the stao- e of the 
process immediately shown, consider himself as the operator. 

In order to render the work still more useful to the practitioner, a brief but comprehensive description of the 
surgical anatomy of the parts immediately concerned has been added, as well also as some account of the patholo- 
gical changes, when this was deemed necessary to the comprehension of the operation in question. It has not, 
however, been possible to enter into a discussion of the claims of different surgeons to particular processes, or to 
detail in full the therapeutical management of surgical affections, which would have expanded the work 'to an 
immoderate size. Some brief observations have, however, in the latter respect, been given, in order to assist those 
in forming opinions who have not other means at hand for consultation, but without invalidating the claims of this 
work to be especially considered as a Practical Treatise on Operative Surgery. In the prospectus, the work 
was announced as consisting only of seventy plates, containing two hundred and fifty separate figures with from 
two hundred to two hundred and fifty pages of illustrative text. But as these limits were found too restricted for 
so copious a subject, the publishers, with a liberality that does them honour, have consented, without increasina the 
price to subscribers at the time of publication, to its extension to its present dimensions, which will be found to 
consist ot eighty quarto plates, comprising four hundred and eighty-six separate illustrations, and three hundred 
and eighty quarto pages of description. 
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PART FIRST. 



ELEMENTARY AND MINOR OPERATIONS. 



UNDER THIS GENERAL HEAD ARE CONSIDERED, 1. THE DIVISION OF PARTS WITH THE BISTOURY AND SCISSORS; 2. DIVISION BY 
LIGATURE; 3. PHLEBOTOMY; 4. ARTERIOTOMY; 5. CAUTERIZATION; 6. REUNION BY SUTURE; 7. SETONS; 8. ISSUES; 9. MOXA ; 10. 
ACUPUNCTURATION; AND 11. THE MEANS OF ARRESTING HEMORRHAGE, BEFORE, DURING, AND AFTER OPERATIONS. 



I. DIVISION OF PARTS WITH THE BISTOURY AND SCISSORS. (PLATES I. & II.) 



OF THE BISTOURY. 

The term bistoury is but a name for a knife, and was derived, 
according to Huet, from a town called Pistori, once celebrated 
for the manufacture of this kind of instrument. The term is 
frequently employed synonymously with that of scalpel, or the 
ordinary knife for dissection. Though differently shaped instru- 
ments, and for this reason especially suited to particular manceu- 
vres, the one is frequently substituted for the other in a great 
number of operations ; the proper bistoury being the greater 
favourite with the French, the scalpel with most of the English 
and American surgeons. The form of the common scalpel is well 
known and is subjected to little alteration. That of the bistoury 
is more varied ; it may be either curved or straight, and at the 
same time either sharp or probe-pointed. The sharp-pointed 
bistoury, which is the most generally useful of all surgical instru- 
ments, may be curved upon both the edge and back with the 
concavity upon the cutting surface; or it maybe similarly curved 
with the concavity upon the back, so as to give it a sabre-like 
appearance. It may be curved on the back only, and straight 
upon the edge, or it may be straight upon both edge and back, so 
as to give it a long narrow point, as in the needle-shaped bistoury 
of the French. The positions below described, apply in the main 
to the ordinary English scalpel, as well as to the common opera- 
ting bistoury of the French, which is curved on the back and 
straight on the edge, as seen in the accompanying drawings. 

The different positions in which this instrument is held in sur- 
gical operations, are distinguished by numerical names. Authors 
vary in regard to the number of these positions, as well as to the 
order in which they are described, and have dwelt with unne- 
3 



cessary minuteness on the subject. M. Bourgery, one of the 
latest surgical writers, has made eight, and classed them as fol- 
lows, according to the frequency with which they are employed. 
In each of the positions described below, the instrument is consi- 
dered as held in the right hand. 

1st Position, PL 1, fig. 1. The bistoury held somewhat as a knife 
with the cutting edge turned dowmoards upon the surface upon which 
it is to cut. — The ends of the thumb and middle finger, the former 
extended and the latter flexed, are applied upon the two sides of 
the handle, near the heel of the blade. The fore finger is car- 
ried forward upon the back so as to rest at some place between 
the heel and the point, in order to augment the pressure down- 
wards, when resisting tissues are to be cut ; or applied upon one 
of the sides, when we wish to give additional firmness to the 
position of the knife, to prevent its slipping laterally. The ring 
and little finger flexed like the middle, rest upon the handle, the 
free end of which is pressed against the metacarpo-phalangeal 
articulation of the last finger. 

This position is of all others the one that puts the bistoury most 
completely under the control of the hand, and is commonly pre- 
ferred by the French and German surgeons, in incisions from 
without inwards. The facility with which the cutting edge is 
presented parallel to the surface, causes it to cut like a common 
knife in whittling along the whole extent of the blade, so as to 
render the division of parts more neat, more free and prompt, and 
at the same time less painful. The movements of the knife are 
effected principally by motion at the wrist and shoulder joints ; 
they are thus rendered free and sweeping, but are not so well 
suited for light and delicate incisions, or when the cut is to be 
made directly towards the operator. For these reasons a large 
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majority of the English and American surgeons prefer commonly 
the third position in all incisions from without inwards; but when 
an extensive superficial cut is to be made, as in the amputation 
of a breast, the first position will be found decidedly preferable. 

2d Position, PI. 2, fig. 2. Bistoury held as a knife, the cutting 
$4gt upwards. — The instrument is held precisely as in the first 
position, with the exception that its cutting edge is upwards ; the 
hand is in this, as in the first position, slightly pronated. It suits 
cially for incisions from within outwards, and from right to 
left. 

3d Position, PI. 1, fig. 5, 6. Bistoury held as a writing pen. 
— It is unnecessary to describe minutely this familiar mode of 
holding an instrument. The middle finger, which is extended 
upon the side of the blade, may be made to approach at will, 
more or less near to the point, so as to limit the depth of the inci- 
sion, or by pressing on the side, turn the instrument as upon a 
pivot, between the thumb and fore finger; while the two smaller 
lingers, extended upon the surrounding parts, give a point of sup- 
port to the hand. When held vertically, the point of the instru- 
ment may be readily applied for the purpose of making punctures 
as directed in some forms of erysipelas. The bistoury may be 
inclined more or less forward or backward in this position so as 
to facilitate the section of parts, but cannot be brought to the 
horizontal direction for the purpose of giving a sweeping cut ; the 
section is, therefore, chiefly made by pressure, but is well suited 
to operations in which it is necessary to make deep but short inci- 
sisions, as in the external cut for stone, or the laying bare of a 
deep-seated artery for the purpose of surrounding it with a liga- 
ture. 

4th Position, PI. 1, fig. 7. The cutting edge turned towards 
the palm of the hand. — The bistoury held as has just been de- 
scribed, may be turned between the thumb and fore finger, so as 
to present obliquely backwards, and come into the fourth position, 
ready to cut in a direction opposite to that in which it is com- 
monly employed ; that is, with the back turned towards the parts 
to be incised, and the edge towards the palm of the operator. 
This position of the bistoury is convenient for cutting from within 
outwards and to the left, or from within outwards and backwards. 

bth Position, PI. 2, fig. 3. Bistoury held like the bow of a violin. 



The situation of the fingers in this, is in all respects the same as 
in the 1st position, with the exception of the last finger, which is 
elevated and free. The light hold which is taken of the instrument 
in the fifth position, suits for the delicate and superficial section 
of parts which have been previously exposed by a bolder cut ; 
when we intend, as it were, to graze the surface of some impor- 
tant structure, and retract the instrument upon the least intimation 
of danger, as in opening the sheath of an artery, or in exposing an 
encysted tumour which we wish to remove entire. The division 
of the tissues in this case is made by slight pronating movements 
of the wrist. 

6th Position, PI. 1, fig. 8. The bistoury held as a bow, with the 
little finger lowered. — This position varies chiefly from the fifth, 
in not having the handle of the instrument supported against the 
ulnar margin of the hand, but resting upon the radial side of 
the little finger, which should be flexed. If the bistoury be held 
flatwise in this position, the surgeon may act with great rapidity 
and precision, over a large extent of surface, so as to abridge the 
time of operation, when the part to be removed is of considerable 
volume, as in the detaching of a mammary gland from over the 
surface of the great pectoral muscle. 

1th Position, PL 1, fig. 10. The bistoury held balanced by the 
margins of its handle, the cutting edge of the blade turned towards 
the operator. — The blade is presented more or less obliquely, or 
entirely flat upon the parts to be divided. The thumb and middle 
finger half flexed, are placed upon the opposite sides of the instru- 
ment, at the junction of the blade with the handle; the index 
finger is carried forwards on the back of the blade. The ring 
and little fingers are lightly closed so as to sustain the handle 
more firmly. This position is commonly resorted to, when it is 
found necessary to make a horizontal section of a part previously 
raised with the forceps, in order to uncover the structure below 
without risk of injury, as in opening the sheath of a deep-seated 
vessel or the coats of a hernial tumour; the back of the instrument 
being kept applied against the part, which it is important to avoid. 
8th Position, PI. 1, fig. 9. The bistoury puncturing like a 
trocar.— The instrument is laid flat, upon the palmar face of the 
articulation of the second and third phalanges of the last three 
fingers. The thumb and middle finger are opposed upon its upper 
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and lower faces, and the fore finger carried a little in advance 
upon the blade. The last three fingers are flexed so as to secure 
the free end of the handle against the palm. The direction of the 
cutting edge of the bistoury may be varied. This position with 
the blade presented flat, is convenient for the purpose of making 
punctures, as in the opening of a lumbar abscess ; or if the edge 
be held vertical, in making a crucial or X incision, cutting from 
within outwards after the knife has penetrated sufficiently far. 

STRAIGHT INCISIONS. (PL. II.) 

These may be very briefly noticed ; they are made either from 
without inwards, by pressing downwards with the knife, or from 
within outwards, by raising the parts, and running the knife 
through the base of the fold. 

The incisions from without inwards and from left to right, are 
divided into the simple and compound. 

Simple incisions. — Previous to every incision, the skin should 
be made tense either by the left hand of the operator, or, as in 
some cases will be necessary, by the aid of assistants. This may 
be done by the surgeon placing the thumb and fore finger of his 
left hand upon either side of the knife ; by sinking in the ends of 
the fingers in the direction of the incision, as in cutting down 
upon an artery; by applying the ulnar border of the hand behind 
the track of the knife, and making the cross tension by the thumb 
and little finger; or by raising a fold of the skin with the aid of 
an assistant, as shown at fig. 6. 

1st Process. Oblique incision with puncture, as in opening an 
abscess, or dividing a deep-seated fascia. — The bistoury is to be 
held in the first position. Tension having been made with the 
thumb and fore-finger, the point of the instrument is applied ver- 
tically between them, so as to be entered by puncture in the direc- 
tion proper to the particular" case till it has reached a sufficient 
depth. If it be abscess for which the puncture is made, the want 
of resistance to the point, the freedom with which it may be moved 
from side to side, and the appearance of pus on the side of the 
blade, indicate its arrival in the cavity. The bistoury is then to 
be brought more or less parallel with the surface, and by a move- 
ment of the hand from left to right, the puncture is enlarged so 
as to make a free exit for the pus. The incision completed, the 
bistoury is to be raised and removed in the perpendicular position 
in which it was first entered. Where important parts are con- 
cerned, it is not, however, always safe to make a bold incision in 
this way, at a single cut ; and it will be found better to resort to 
one of the following processes instead. 

2d Process. Incision on the flat surface of the s/cin without 
puncture. — This differs from the preceding in employing the cut- 
ting edge, for the purpose of dividing the different layers of the 
part from above downwards, more slowly and by successive strokes 
with the knife. This process is much longer and more painful, 
but is more safe, and is, therefore, under many circumstances to 
be preferred. 

3d Process. Incision on a fold of skin, (fig. 6). The integu- 
ments are to be raised in a fold, in a direction transverse to that 
in which the parts are to be divided with the knife. The section 
may be made at the will of the surgeon from above downwards, 
by holding the bistoury in the first position and drawing it from 



heel to point ; or, by passing it by puncture in the second position 
with the edge upwards through the base of the fold, and cutting 
from within outwards. The skin is then relaxed, and we have 
a cutaneous incision rapidly made, twice as long as the height 
of the fold of the skin. If it requires to be further lengthened, 
the surgeon may raise with his thumb and finger one of the lips 
of the incision, and prolong it by cutting from above downward, 
with rapidity, safety, and with comparatively little pain to the 
patient. 

Incisionin the 1th position. — This mode of incision is peculiarly 
appropriate for the removal of excrescences from the skin, for the 
opening of the layers covering the arteries, as well as hernial and 
various other tumours. The convex bistoury or scalpel, is well 
suited to this incision. It forms a part of the proceeding in most of 
the great operations, and requires light and delicate manipulation 
on the part of the surgeon. The portion to be incised requires to 
be raised with the forceps, hook, or the thumb and finger ; the 
first cut of the knife is to be made obliquely downwards, then 
horizontally under the end of the hook or forceps ; the knife is 
finally brought out obliquely on the opposite side, having moved 
in a sort of irregular crescentic line. Slight rotatory movements 
of the knife between the thumb and finger of the right hand suffice 
to place it in the position proper for these separate steps. In re- 
moving cancroid excrescences from the face, with the object of 
completing the cure ulteriorly with the arsenical paste, we may in 
this way, by first raising the tumours, extirpate them below the 
level of the surrounding skin. 

For the removal of large tumours, or even of smaller ones situated 
below an aponeurosis, or when we wish to remove a part at some 
distance from the surface, straight incisions will not afford sufficient 
space. Under these circumstances it becomes necessary to resort 
to the compound incisions. These may be either crucial, T, V, 
or star-shaped, and consist merely in a combination of the simple 
straight incisions. 

COMPOUND INCISIONS. (PL. II.) 

Crucial incision, fig. 5. — The first incision from left to right is 
made, as has already been mentioned, with the bistoury in the 
first position, or, if the surgeon should prefer it, in the third. The 
two other limbs of the cross cannot be neatly formed at a single 
cut, as the skin would slide before the knife on the right hand side 
of the wound. For this side, therefore, the skin having been pre- 
viously made tense, the cut should be commenced from the bottom 
of the first incision ; that of the other side is made in the opposite 
direction, or towards the first wound. The two smaller incisons 
may, however, if it be preferred, be made in another direction — 
from within outwards — by entering the knife under each lip of the 
first incision, passing it for the requisite distance parallel with and 
below the skin, through which the point is to be passed by low- 
ering the handle, and the division effected by a cut from the point 
to the heel : the bistoury for the right half being changed to the 
left hand. The right hand may, however, be used for this latter 
purpose if the surgeon shift his position to one side, or which will 
be found more convenient, enter the point through the skin and 
bring it out at the centre of the first incision. 

The crucial incision being made, the four angular flaps of in- 
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ire to be raised by the point, dissected up, and turned 
li.uk. The sixth position of the bistoury will be found most 

t (or the dissection, as the loosening of the four flaps 

:>e completed quickly, merely by varying the movements at 

the wrist joint. This crucial incision is ■well suited to a variety 

MM where we wish to expose clearly the parts below, as is 

in the use of the trephine or the operation for hernia, 
and has moreover this advantage, that the flaps come afterwards 
readily together, and are well disposed to unite by the first in- 
tention. 

m in the form of a T, fig. 4. — This incision differs only 
from the crucial in having but one branch made upon the first 
line of division, and is practised according to the same rules. It 
is employed also under similar circumstances, and can in a mo- 
ment, when not found during the operation to expose the parts 
below sufficiently well, be transformed into the crucial. 

ion in the form of a V. — This is formed by two straight 
incisions, of which the second terminates by an acute angle upon 
one of the extremities of the first. It is employed occasionally 
under the same circumstances as the two just described; but as 
the angle should never exceed forty-five degrees, it does not in 
general serve so good a purpose in uncovering deep-seated parts. 
It is found particularly advantageous in its application upon free 
margins, as the lips and eyelids, for the removal of diseased por- 
tions, or for the purpose of freshening the edges in a cicatrized 
wound or congenital fissure. 

Incision in the form of a star. — This is composed of three or 
four straight incisions crossing at a common centre, so as to form 
six or eight V shaped flaps, adherent to the surrounding parts by 
their bases. It is employed only in cases where it is necessary to 
divide the parts freely in order to remove inflammatory strangula- 
tion, or give free issue to the morbid products collected in separate 
cells, as in severe forms of carbuncle. 

Elliptical o and crescentic w incisions. — The latter are only 
occasionally employed. The elliptical are in much more com- 
mon use, and serve for the purpose of removing a portion of the 
integument, when it is redundant, as is often observed over the 
upper eyelid ; or when it is deformed by cicatrices in parts like 
the neck or face exposed to view. They are employed for the 
removal of large tumours, as those of the testicle or mamma, in 
which the skin, either from its being too abundant or from its 
having suffered by the disease, requires also to be in part taken 



away. The lower limb of the ellipse in this incision should be 
made first, in order to avoid the embarrassment that arises from 
the flow of blood, when the upper has been previously formed. 
In many instances, and especially when the surgeon has not had 
sufficient practice to make him sure of his hand, it may be well 
to have the lines previously traced with ink or lunar caustic, to 
insure that the incision shall have its proper shape. Before using 
the knife the parts must be made tense according to the directions 
given for the preceding operations. The crescentic incision is 
sometimes preferred to the elliptical for the removal of superficial 
parts, as the edges of the wound it leaves come afterwards very 
neatly together. It is formed by two lines curved in the same 
direction, but belonging to circles of different diameter that en- 
close between them a piece of skin thus w, which with the parts 
subjacent is to he removed. Incisions shaped in the form of an 
L, or a .—j, are also occasionally employed, as will be hereafter 
mentioned. 

INCISIONS FROM WITHIN OUTWARDS, AND FROM RIGHT TO LEFT. 
(PL. II. Fig. 2.) 

In these incisions the skin is to be made tense with the palm of 
the left hand applied flat, transversely to the direction in which 
the incision is to be made, and behind the place for entering the 
bistoury. This instrument should be held in the fourth position, 
and when the point has entered to a sufficient depth, the handle 
is to be depressed more or less toward the ulnar margin of the left 
hand, so as to elevate the parts with the cutting edge, and push 
them as it were before it, while it advances and cuts. 

This incision, though not of so general use as that from with- 
out inwards, is found very convenient in the opening of large 
abscesses, when the skin is detached and loosened to a consider- 
able extent. 



INCISIONS WITH THE BISTOURY UPON A DIRECTOR. (PL. I. Fig. 7.) 

The use of a director is very frequently required to guide the 
action of the knife when it has to penetrate deeply and in the 
neighbourhood of parts that it is all important to protect from 
injury. The finger, when it can be employed, is, as has been 
observed by Dupuytren, a sentient instrument, and the best of all 
directors; but it is only in some rare instances, where the opening 



PLATE II.— POSITIONS OF THE BISTOURY AND SCISSORS. 

Fig. 1.— Position of both hands, one of which makes the integuments tense, while the other, holding the bistoury 

in the first position, and nearly horizontal, makes an incision on the surface. 
Fig. -2.— Incision with the bistoury held in the second position, the cutting edge directed upwards, the left hand of 

the operator giving a point of support to the instrument, and at the same time making the skin tense. 
Fig. 3. — Fifth position of the bistoury; the little finger raised. 

I. — Incision in the shape of the letter T. 
Fig. 5.— Crucial incision, the bistoury in the fifth position in the act of separating one of the flaps. 
Fig. (■>.— Incision from above downwards upon a fold of skin; bistoury held in the first position. 
Fig. 1.— Third position of the scissors; this enables the operator to act with most power in dividing resisting parts 

with this instrument. 

-.—Second position of the scissors; employed in making horizontal cuts. 
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DIVISION OF PARTS WITH THE BISTOURY AND SCISSORS. 
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is sufficiently large to admit its introduction, as in the operation 
for hernia, that we can employ it for this purpose. Under such 
circumstances we glide flatwise the probe-pointed bistoury along 
the palmar, and at times even along the dorsal face of the fore- 
finger of the left hand. After the probe point has passed beyond 
the part to be cut, the edge of the blade is turned upwards, and the 
division is made partly by pressure with the end of the directing 
finger, and partly by a sawing motion made with the right hand. 

Commonly, however, we have to resort to the use of the 
grooved director, which is to be introduced through an existing 
opening, or one made with the knife, and carried below the skin, 
fascia, or whatever tissue is to be cut. It should be held between 
the thumb and middle finger of the left hand. The fore finger 
should be extended upon its back to direct it in its introduction, 
and after it has entered to the extent required, to serve by being 
flexed below it, to aid by pressure upward conjoined with a down- 
ward pressure of the thumb upon the outer end, in elevating the 
part under which the instrument is passed. The cut is then made 
by running a probe or sharp-pointed bistoury along the groove, 
in such a direction as to form with the instrument an angle of 
about thirty degrees. When the knife is arrested at the end of 
the director, it is to be brought to the vertical position so as to 
make the division complete. Both instruments are then removed 
together, so as to render it certain that all the parts raised on the 
director have been divided. 

The direction of the incision has been described as made from 
behind forward ; but it may be varied at will. In Plate 2, fig. 7, 
it is shown as made in the opposite direction from before back- 
ward, and which, as will be seen, necessitates a change in the 
relative position of the fore and middle fingers. One important 
consideration in regard to the use of the director, when we are 
operating in the vicinity of important vessels and nerves, and 
which will be hereafter more fully noticed, is that of raising and 
carefully inspecting the parts which cover it, before applying the 
bistoury, so as to assure ourselves that it is covered by nothing 
but what it is proper to divide. 

INCISION WITH THE SCISSORS. (FL. II. Fig. 7, 8.) 

There are three forms of this instrument in common use; the 
straight, curved, and angular; all of which are to be alike held, 
with the thumb in the upper ring, the third finger in the lower ring, 
and the middle placed in front and below to render the direction 
steady. The little finger is to be free. The use of the fore finger 
varies according to the kind of section desired. If a longitudinal 
cut is to be made, it should be placed below the instrument and 
immediately in front of the middle finger, so that the two may act 
in opposition to the thumb. If an incision is to be made flatwise, 
the fore finger should rest upon the side of the joint, so as to pre- 
vent vacillation, as shown at fig. 7. If the parts to be cut are 
firm and resisting, and the use of the left hand cannot be brought 
in to the aid of the right, it will be found advantageous to throw 
the fore finger across the upper branch of the handles, and make 
it act in opposition with the middle, which is placed on the lower 
branch as shown at fig. 8. Finally, if we act upon tissues out of 
view and through a narrow orifice, and when there is a risk of 
injuring important parts, the fore finger may be introduced as a 



guide between the blades, to press out of the way the parts that 
are to be spared, and to facilitate the section of those which are 
to be cut. The scissors, as they are ordinarily constructed, cannot 
be employed well except with the right hand, as the attempt to 
close them with the left has a tendency to separate the cutting 
edges from each other. 

PUNCTURES. 

A puncture is sometimes, as has already been shown, but the 
first step of an incision. With this exception, and apart from 
some particular operations, such as bleeding and vaccination, the 
object of a puncture is either that of exploring the nature of a 
tumour, or giving issue to liquid or gaseous matters. Punctures 
are made with three separate instruments; the bistoury, the lancet, 
and the trocar: these however, in a great majority of cases, may 
supply reciprocally the place of each other. 

Puncture with the bistoury. — This may be made either verti- 
cally or in an oblique direction. 

For the direct or vertical puncture, the bistoury should be held 
in the first or third position, and the blade entered by a sudden 
motion of the fingers to the requisite depth, which should be pre- 
viously determined by the fore finger extended upon the back for 
the first position, and the middle finger upon the side for the third. 
Direct puncture is frequently employed in the opening of small 
abscesses, and for drawing blood in some forms of superficial in- 
flammation. 

Oblique puncture. — In this the bistoury is held and introduced 
with more or less obliquity, like a trocar. It is employed espe- 
cially for the evacuation of fluids which have accumulated to a 
considerable amount, as in empyema, and congestive or chronic 
abscesses. The object of making the puncture obliquely is that 
of preventing the introduction of air into the cavity after the eva- 
cuation of the fluid; an object which is accomplished by giving 
the knife the oblique direction, so as to prevent the internal opening 
and that of the skin from becoming parallel. The bistoury is to 
be withdrawn as soon as the matter appears upon its side, and the 
left hand should be pressed gently over the walls of the abscess so 
as to keep up a steady flow, and leave no room for the introduc- 
tion of air. When the contents are sufficiently discharged, the 
external orifice is to be covered with a compress, and this secured 
by adhesive straps or a roller bandage. If any shreds of cellular 
tissue or coagulated lymph block up the passage, they are to be 
extracted with the forceps or put aside with the probe, without 
any interruption of the pressure with the left hand. 

Puncture with the lancet may be made precisely in the same 
manner as it is made with the bistoury, and it suits in many cases 
of superficial abscess equally as well. It is to be held for this 
purpose nearly in the same manner as directed for phlebotomy. 

Puncture with the trocar. — It is important before using this in- 
strument, to see that the stilet slides freely in the canula. It is to 
be held so that the handle shall be embraced by the last three 
fingers, and the end rest against the palm, with the thumb applied 
at the union of the canula and handle, and the fore finger carried 
forwards on the instrument so as to limit the depth to which it 
penetrates. In operating, it should be held at first nearly vertical 
till the point enters the skin, and then be gradually brought to an 
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oblique position, while it is at the same time pressed forwards by 
the palm. By this simple maoosayre I find the instrument may 
bfl carried in without shock, and with less pain than by the or- 
dinary method of a direct push. When we discover, from the 
want of resistance and the mobility of the point that it has entered 
the cavity, the stilct is to be withdrawn. After the fluid is dis- 
charged, the canula is also to be removed. This is effected best 
by clirect traction, while with the fingers of the other hand pres- 
sure is made upon the surrounding integument to prevent the sides 
of the puncture being drawn out and irritated by the friction of 
the instrument. 



II. DIVISION OF PARTS BY LIGATURE. 

This, which is an ancient process, consists, 1st, in the complete 
strangulation of parts by a ligature applied round their base, so as 
to arrest the circulation and produce separation by gangrene; or, 
2d, a ligature less tightly applied so as to effect a division by 
moderate pressure, which occasions the progressive absorption of 
the part enclosed in the loop. The former is employed commonly 
in the removal of tumours; the latter method, when we wish the 
ligature to act both as a means of division and as a seton, so as to 
excite granulation behind it in order to close up the passage that 
it cuts. As the ligature in the latter case becomes loose from the 
absorption of the part within its grasp, it will require to be tight- 
ened from time to time. 

Various materials have at different periods been employed for 
ligatures. Those in most common use consist of well waxed 
silken or hempen threads of various sizes, or leaden, or annealed 
iron, silver or platina wire. 

There arc three general rules for the application of ligatures. 
1st. To choose a ligature sufficiently strong for the parts to be 
embraced. 2d. To enclose within a single loop but a moderate 
thickness of tissue, as the strangulation will be better effected, 
when the part is large, by the consentaneous employment of two 
or more ligatures introduced with the needle. 3d. To divide the 
skin previously with the knife, so a.s to avoid the pain and irrita- 
tion which would arise from including it in the loop, except in 
cases where the part embraced is small or the skin itself is ulce- 
rated or in a state of degeneration. But in tumours springing 
from mucous membranes, no previous section of the covering is 
either allowable or required. 

There are three processes for the application of the ligature. 

1st Process. — When there is but a slight thickness of tissue to 
divide, \vc surround it with a thread which is simply to be tied. 
If it be a conoid tumour, with a broad base, it must be grasped 
with the fingers, forceps or hook, to prevent the ligature from slip- 
ping. If there is but little prominence, or it is necessary to stran- 
gulate the part below the level of the skin, as in cases of small 
subcutaneous aneurismal tumour, it is necessary to elevate it pre- 
viously by a pair of needles or pins placed crosswise under its 
base. 

2d Process. — If the pedicle of the tumour be too thick to be 
effectually strangulated by a single ligature, or we wish to remove 
the tumour after tying it, without a risk of the ligature slipping 
off, a double thread should be drawn through the pedicle, and 



divided so as to make two ligatures, which arc to be tied sepa- 
rately on either side. 

3d Process; that of the compound ligature of Mayor. — This is 
applied in cases of tumours having a broad base and which it is 
necessary to remove in separate portions. Large needles of steel, 
untempered so as to admit of being bent to any curve required, 
slightly dulled at the point, and with an eye either near the point 
or heel, are employed to pass the ligature. As many of these as 
will be required are, according to the directions of Mayor, to be 
threaded with the same ligature, and placed at equal distances 
upon it. If we wish to strangulate a tumour in three parts, three 
needles only will be required. The needles are then to be care- 
fully passed through the base of the tumour, entering them upon 
the side nearest any neighbouring part that it is important to avoid, 
and facilitating their exit at the opposite side by pressure with the 
left fore finger. If the eye is at the heel, the needle must be car- 
ried completely through ; if near the point it is only necessary to 
push it so far through that the thread may be seized with the hook 
or forceps, and drawn out so as to form a loop. The needle is 
then to be withdrawn. 

The loops when thus passed are to be cut, and we have as 
many double ligatures, for the purpose of strangulating separately 
each portion into which the tumour has been divided, as there 
have been needles used. The same results, however, may be 
arrived at by a more simple process — either by carrying a single 
needle threaded with a double thread the requisite number of 
times through the base of the tumour, or by employing several se- 
parate needles, each threaded with a double ligature. 

In cases where the operation is performed for the removal of 
vascular tumours, there is not usually much hemorrhage, as ves- 
sels of much dimension fly before the dulled points of the needles 
without being penetrated by them. In case, however, hemorrhage 
should follow, the needles may be kept temporarily in the wound, 
and after the tying of the separate ligatures another may be ap- 
plied below the ends of the needles to embrace the mass at its 
base. If, however, there is at the base of the tumour any large 
vessel or other important part that it is necessary to avoid, instead 
of passing below it, the needles should be made to traverse the 
tumour itself. 

Various processes are employed to tighten the ligatures for the 
strangulation of parts. — If the wire or metallic thread is employed, 
it is at first usually thrown round the tumour as a free loop. If a 
leaden wire be used, which is suited to some soft tumours found 
within the mucous cavities, the strangulation may be effected to 
the requisite extent by merely twisting the two ends of the wire 
together. The silver, iron, or platina wire, should be applied 
through a canula; the double canula of Levret being the one com- 
monly used. The two ends of the wire doubled so as to form a 
loop at the middle, are to be passed through the two tubes. One 
end is to be secured by a few turns to the left arm of the instru- 
ment, while the other is left long to be grasped by a pair of for- 
ceps and drawn as tight as possible after the ligature is applied, 
and subsequently secured by a few turns round the other arm. 
The canula and wire loop are usually left to remain for twenty- 
four hours, when the life of the part embraced, if the strangulation 
has been complete, is found so completely destroyed that the 
tumour will fall off subsequently by sphacelation. In cases of 
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tumour With large base, it may become necessary to leave the instru- 
ment for a longer period, and tighten the loop from time to time as it 
becomes loosened, by unwinding the end from the arm and draw- 
ing upon it with the forceps. Vegetable and animal ligatures may 
also be applied in the same manner through a double tube; and 
occasionally, as where a large tumour is to be embraced within a 
narrow cavity, as that of a uterine polypus, it is convenient, 
as recommended by Gooch, to have each of the canulae separate, 
in order to facilitate the application of the ligature, subsequently 
fastening them together by means of a short sliding double tube. 
When the latter class of ligatures are employed, and the tumour 
is so situated as to be readily reached with the fingers, it suffices 
to tie them firmly with a common knot. If the pedicle be of 
much size and very resisting, it will be necessary to tighten anew 
or reapply the ligature after three or four days, when its hold will 
be found loosened by the diminution of the part embraced. In 
some instances the operator may be compelled to renew the liga- 
ture three or four times. In order to keep up the progressive con- 
striction of the pedicle without the necessity of changing the liga- 
ture, which it is sometimes difficult to do when the tumour is 
situated within a cavity, different serre-nceuds or knot-tiers have 
been invented. That of Graefe, which has been most used, 
consists of a stalk of steel pierced at its extremity with a hole, 
through which are passed the two ends of the ligature after the 
loop has been applied. At the other end is a screw, which can 
be turned so as to move upward or downwards a mobile slide, 
upon which the two ends of the ligature are firmly attached. The 
serre-nceud of Rodrigue consists of a number of small balls of wood, 
bone, horn or ivory, two or three lines in diameter, pierced in the 
centre and strung like a chaplet of beads on the two tails of the 
ligature, so as to form a flexible tube. The two terminal balls 
are, however, pierced with two holes through which go separately 
the ends of the ligature, so that the loop may be preserved at one 
extremity and the ends knotted without the knot slipping into the 
orifices at the other. This would seem to be a convenient means 
of strangulating a tumour in an irregular or sinuous passage, as 
the chaplet will conform itself to the existing curves of the part. 
The apparatus, however, is apt to prove too flexible, and take a 
spiral form when we wish to render the constriction very firm. 
To obviate this inconvenience, it has been modified in the follow- 
ing manner by M. Mayor. This surgeon employs the balls only 
for one-half the length necessary to the instrument, and replaces 
them for the other and outer half, with an inflexible metallic tube, 
provided at its free extremity with a sort of windlass or tourniquet, 
upon which are rolled the free ends of the thread, so as to render 
the constriction tight. The first ball, that which conies in contact 
with the tumour, is also modified in shape, so as to present an 
acute angle in order to render the cutting action of the ligature 
perfect over the whole part embraced in the loop. The applica- 
tion of this serre-nceud may be seen in the plate displaying the 
operations upon the tongue. 

Effects of the ligatures — If the pedicle of the tumour is not 
above eight or ten lines in diameter, it is easy to close the loop so 
tight as to immediately intercept all circulation. The tumour 
should be covered with charpie or lint to absorb the fluids that are 
discharged while its separation is going on. 

When the constriction is complete, all sensibility ceases in the 



part enclosed. The tumour, which is at first swollen after strangu- 
lation, shrivels after a time, takes a livid gangrenous hue, and 
comes away at length in a state of putrefaction in a period varying 
according to the size and firmness of the pedicle, from a few days 
to several weeks, leaving a wound with a raw surface. If vessels 
of considerable size enter through the pedicle, they are sometimes 
found to resist the strangulation, and require to be snipped with 
the scissors after the other constituents of the pedicle are detached. 
Their cavity is usually found obliterated under such circumstances; 
if such should not be the case, it would be necessary to tie before 
dividing them. When in the constriction of a resisting pedicle 
the ligature is not drawn sufficiently tight to obstruct the circula- 
tion in the artery, though it may occlude the veins, the tumour will 
swell from the accumulation of arterial blood, and be the source 
of severe local pain and great sympathetic disturbance. If we 
cannot, by drawing on the ligature, effect complete strangula- 
tion, it may become necessary to relax or even remove the liga- 
ture for a time. If a nervous trunk be included, or the irritation 
be so great as to excite spasm, or involve a risk of tetanus, the 
removal of the ligature becomes still more obligatory. In many 
instances, where the point of operation could be readily reached, 
I have been enabled to remove these symptoms by puncturing or 
even excising a portion of the tumour, so as to allow some of the 
fluids to escape, and subsequently drawing the ligature tight. 
Conjoined with these local measures of relief, great advantage 
will be derived under such circumstances from the administration 
of opiates and diaphoretics. 



III. PHLEBOTOMY, OR BLOOD-LETTING IN GENERAL. 

The opening of the superficial vessels for the purpose of extract- 
ing blood, constitutes one of the most common operations of the 
practitioner. The principal results, which we effect by it, are 
1st. The diminution of the mass of the blood, by which the over- 
loaded capillary or larger vessels of some affected part may be 
relieved ; 2. The modification of the force and frequency of the 
heart's action ; 3. A change in the composition of the blood, 
rendering it less stimulating ; the proportion of serum becoming 
increased after bleeding, in consequence of its being reproduced 
with greater facility than the other elements of the blood ; 4. The 
production of syncope, for the purpose of effecting a sudden gene- 
ral relaxation of the system ; and, 5. The derivation, or drawing 
as it is alleged, of the force of the circulation from some of the 
internal organs, towards the open outlet of the superficial vessel. 
These indications may be fulfilled by opening either a vein or an 
artery. To the former system of vessels it is, however, except in 
cases of emergency, usually restricted. Formerly it was the 
custom to bleed from a great number of veins, as those on the 
back of the hand, the temporal, the frontal, the angularis oculi, 
the ranina, dorsalis penis, etc.; as well as from those of the bend 
of the arm, the ankle, and the neck, which are the only veins that 
are now usually opened. 

VENESECTION AT THE BEND OF THE ARM. 

Surgical anatomy. — The veins at the bend of the arm are situ- 
ated between the skin and the deep-seated brachial aponeurosis, 



16 



ELEMENTARY AM) MINOR OPERATIONS. 



in the midst of the fatty cellular tissue which separates these parts. 
In children, females and obese adults of the male sex, the accu- 
mulation of adipose matter is, mainly, in front of the veins, render- 
ing in many cases their location obscure, and but faintly indicated 
to the touch, as soft clastic rolling cords. But in a majority of 
Subjects they are obvious to the eye, and stand out in relief on the 
arm. There is such great variation in regard to the size, number 
and course of the superficial veins of this region, that we scarcely 
find two individuals in whom they are exactly the same. Even 
in the arms of the same person they are very commonly found to 
vary. The veins as they come up from the forearm may, however, 
be arranged into three classes. 1. Those from the outer side of 
the forearm and hand, which usually form a trunk, passing over 
the outer side of the elbow joint, called the superficial radial. 2. 
Those from the inner and back part of the forearm and hand, 
lorming on the same side of the elbow the superficial ulnar vein. 
3. Those which come up on the middle and front part of the fore- 
arm, and form, by their union near the middle of the bend of the 
arm, the superficial median, which shortly after its formation di- 
vides into two branches like the letter Y.* One of these branches, 
called the median cephalic, runs obliquely outward across the bend 
of the arm, to join the superficial radial, and forms with it the 
common trunk called the cephalic vein, which runs up alono- the 
outer side of the arm, and passing between the deltoid and great 
pectoral muscle, opens into the axillary vein, just below the cla- 
vicle. The other branch, called median basilic, crosses to the 
inner side of the arm and joins with the superficial ulnar, to form 
the proper basilic vein, which empties into the brachial at a varia- 

• Very frequently this median vein does not branch but runs inwards as a 
single trunk to join the ulnar. Occasionally it will be observed running out- 
wards, in the same manner to join with the radial. 



ble distance above the elbow. From the deep-seated radial vein 
which accompanies the artery of that name, there is an anasto- 
mosing branch (vena communicans) which traverses an opening in 
the deep fascia at the outer side of the tendon of the biceps muscle, 
and discharges into the median vein just before its bifurcation, 
thus increasing the amount of blood that flows through this vein. 
Occasionally it opens into the median basilic. 

There are, therefore, five superficial veins at the bend of the 
arm, either of which may be opened in venesection ; the radial, 
the ulnar, the median and the two branches of the latter — the 
median cephalic, and median basilic. 

The superficial radial and ulnar, are usually the smallest of the 
whole, and are so surrounded with branches of the cutaneous 
nerves, especially the ulnar, (see Plate 3,) that they should not be 
selected for the operation, except in cases where the other veins 
are either wanting, or cannot be felt. The radial under equal 
circumstances, though it does not bleed so freely, is to be pre- 
ferred to the ulnar, as the latter cannot be opened without risk of 
injury to the nervous filaments that cover it in front, which though 
not so serious an accident as formerly supposed, it is desirable to 
avoid. As the nerves run nearly parallel with these veins, the 
risk of injuring the former will be diminished by making the 
opening with the lancet, parallel with the course of the vessel. 
A slightly oblique cut is, however, usually preferred even here, 
as it is found to give blood in a larger stream than one exactly 
parallel. The median vein is occasionally opened below its 
place of division : while yet deeply situated in the interstice be- 
tween the mass of muscles of the two sides of the forearm, it is 
surrounded with nervous filaments, and has the brachial artery 
placed below it, and so near, especially in thin subjects, that there 
is some risk of wounding that vessel. But when it lies on either 



PLATE m.-PHLEB0T0MY— BLEEDING FROM THE ARM AND FOOT. 

Fig. 1— The right arm is here represented, prepared for the operation at the bend of the elbow. The circular li«a 
jure (a), knotted upon the anterior and outer face of the limb, has caused a distension of the superficial veins 
below, which arc here shown as they are found existing in the greater number of cases : (1), the median basilic- 
(2 ; , the median cephalic; (3), the anterior radial or common median; (4), the posterior radial and (5) the 
anterior ulnar The thumb (6) of the left hand of the operator is applied on the common median vein, so as to 
keep its branches Ml, while the lancet is introduced as seen at (/) ; the incisions (d, e, g, h,) represent the other 
points for puncture, as well as the different directions in which the opening may be made, with least risk to the 
patient. 

Fig. 2 and 3, exhibit the surgical anatomy of the elbow, in reference to the operation. In fia. 2 the veins ahanrfe 
ents, nerves, and the superficial fascia with its adipose layer, are exposed by the careful removal of the sk in" 
bringing into view the aponeurosis of the arm. In fig. 3, a portion of the aponeurosis is removed in addi ion' 
all the superficial veins with the except.on of the median basilic being preserved The bicipital an n„ P , 
seen projecting a little above the lower line of section. In regard Al vein and ^S^Z^ZL 

cutaneous filament of the ulnar nerve; (1 0),the brachial ^^^^^^^ 

BLEEDING FROM THE INTERNAL SAPHENA. 
Fig. 4, shows the manner of bleedino- in the internal S :mU n , , T • /,\ * 

saphena, »hlch „ acontmuation 5 the ^1^^ ^ iTIX Te^, ^ 
he vc ; n on he malleolus to prevent Us rolling, while with the right hand the surgeon opens he" '„S 
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side of this interstice or can be carried there by pronation of the 
hand, or pressure with the thumb, it may be bled in with im- 
punity.* 

The two branches of the median are those commonly punctured 
in venesection. The median basilic is generally the largest, most 
superficial and most constant, and the one which we are very 
often compelled to open, in the absence of others of sufficient size. 
It is the only one, however, which requires great precaution on the 
part of the operator. In its oblique course to join the ulnar, it 
rests on the aponeurosis of the biceps tendon, which alone with 
some thin layers of fatty cellular tissue separates it from the bra- 
chial artery. The vein sometimes exactly covers the artery, 
sometimes is placed at the margin but parallel with it, but more 
usually it varies a little from the same direction so as to cross it 
obliquely. It is surrounded with some filaments of the internal 
cutaneous nerve, one or two of which pass diagonally over it, in 
the inner half of its course. When we bleed in this vessel, it is 
best to select the first or lower part of its course, since the artery, 
as it descends, separates from the vein to get under the muscles 
of the forearm. When the vein runs parallel with the artery, the 
hand should be strongly pronated, so as to sink the tendon and 
aponeurosis of the biceps by partially winding the former round 
the radius, and thus increase the distance between the artery and 
the vein while at the same time the supinator longus muscle is 
brought in front of the tendon, and pushes the vein upon the 
inner edge of the pronator teres. If the muscles are thin, a 
slight flexion of the forearm will aid in producing the same effect. 
Across the middle of the median basilic the greater part of the 
absorbent vessels of this region pass. These in certain subjects 
are prone to inflammation, and present another objection to those 
already mentioned, against bleeding in the middle part of the 
course of this vein. At its place of junction with the ulnar vein 
the median basilic covers the great median nerve. 

The median cephalic may be opened with safety in any portion 
of its course, as there is not, except in cases of anomalous distri- 
bution of the arteries, any part of importance near it except the 
external cutaneous nerve, which crosses somewhere in the infe- 
rior half of the vein but at some little distance behind it. This 
vein, when of good size, is to be preferred in all cases for the 
operation. But it is often small or imperceptible, and sometimes 
deficient, and notwithstanding the objections urged, we are often 
compelled, as before observed, to resort to the median basilic, as 
the only vein at the bend of the arm, in which we can succeed in 
drawing blood in a full current. 

Operation. — The points at which the veins may be opened are 
seen at Plate 3, fig. 1. If at the most favourable spot for the ope- 
ration, the scars of several previous bleedings are observed, it has 
been recommended by Dionis and Boyer to make the puncture 
just below, lest the vein should be found narrowed or obliterated. 
But this is not a result met with, except there have been 
twelve or fifteen or twenty punctures near the same place ; and 
except this obliteration has taken place so as to transform the 
vein into a fibrous cord, it answers perfectly well to make the 
incision over the old cicatrix. The apparatus required for vene- 
section consists of a bandage for compression an inch and a half 

* In case of need, even, the cephalic vein may be opened just above the bend 
of the arm. 



wide and a yard long, a thumb or spring lancet, a vessel to re- 
ceive the blood, and a separate bandage and compress to secure 
the wound. The operator should first examine on the inner side 
of the tendon of the biceps, for the pulsations of the brachial 
artery, so as to form an opinion of its direction and depth. He 
should also feel in the neighbourhood of the different veins, 
whether or not there be any anormal and superficial distribution 
of the ulnar or radial arteries, which sometimes occurs where the 
division of the main trunk has taken place high up in the arm. 
This should be done previous to the application of the ligature, 
which would stop the pulsation in the superficial artery, and ren- 
der it readily mistaken for a turgid vein. This caution is not use- 
less. In two instances I have been called to operate for false 
aneurism, caused in a superficial artery, by careless venesec- 
tion. The ligature should be placed as seen in fig. 1, suffi- 
ciently tight to cause the veins to fill, but not check the circula- 
tion of the artery. The arm is then to be allowed to hang down 
for a few moments till the veins are sufficiently distended. If 
they do not quickly fill, the fingers are to be worked, friction 
made upwards along the arm, or the hand immersed in hot water. 
Bleeding with the thumb lancet. — If the right arm is the one 
selected, the operator places the hand of the patient under his 
left arm-pit, and secures it firmly against his chest. With the 
palm of the hand of the same side he embraces the elbow; the 
thumb and the fingers appearing on the opposite sides of the joint. 
Some slight friction being made upwards with the little finger of 
the right hand, so as to distend the vein, the left thumb is to be 
suddenly depressed, in order to retain it in the distended state. 
The spear-pointed lancet held as seen at fig. d, is then passed 
with firmness and precision obliquely on into the vein, until we 
see the blood beginning to ooze by its side. The smaller the 
vein, the larger is the opening to be made. If the vessel be deep, 
it is necessary to enter the lancet more or less perpendicularly for 
fear of missing it altogether. By elevating the point of the lancet 
before drawing it out, we may enlarge the opening, as will be re- 
quired if we intend to bleed freely. The compression made by 
the left thumb is to be relaxed, and the blood allowed to flow 
when the bowl is properly disposed for its reception. Care is 
also to be observed during the flow of the blood, that the arm does 
not much change its position, so as to produce a want of corre- 
spondence between the opening in the skin and vein, causing a 
subcutaneous effusion of blood known as thrombus or ecchymosis > 
which often becomes subsequently painful when the tumour form- 
ed by it is large. Sufficient blood having been drawn, the ligature 
is to be removed, the arm partly flexed, and the orifiee earefully 
closed and secured with the compress, and figure of 8 bandage. 
If adipose matter protrude between the lips of the incision, it is 
to be pressed backwards, or if that will not suffice clipped away, 
so as to allow the edges of the skin to come together, in order to 
insure union by the first intention. If the vein has been many 
times bled in, and has become thinned in its walls and varicose, 
there is sometimes a difficulty in arresting the blood. But a more 
methodical compression, effected by the aid of some small gradu- 
ated compresses, secured with a nodose bandage reversed over 
the wound, will be found to answer. The arm should be worn 
in a sling for twenty-four hours, by which time the puncture is 
usually closed: the compress may be removed on the third day. 
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Needing with the spring lancet. — The thumb lancet, if in pro- 
per order, is by far the surest, safest and neatest instrument for 
>ection. But in this country, and the north of Germany, the 
spring lancet, or phleme, is more commonly employed, in conse- 
quence of the greater facility with which it is kept in order, and 
because bleeding with it is found so easy that little skill or expe- 
rience, in ordinary cases, suffices for its use. In using this instru- 
ment the blade is to be fixed, so as to strike at such a depth, as 
by calculation will divide the skin, cellular tissue, and anterior 
wall of the vein. As there is a chance, however, that the blade 
may penetrate the posterior wall of the vein, and wound the parts 
beneath, it never should be held in the direction of the artery, or 
the aponeurotic expansion of the biceps; the mere puncture of the 
latter being apt to give rise to the inflammatory swelling of the 
cellular tissue below it, which, when it occurs, prevents for a 
time the complete extension of the arm, and in cases tending to 
suppuration requires an operation for the division of the resisting 
fascia, so as to take away the painful pressure on the swollen part. 
The cautions above given in reference to bleeding in the median 
basilic are especially to be observed in the use of this instrument. 

VENESECTION AT THE FOOT. 

Next in order of frequency, is the practice of bleeding from the 
venaj saphenae. This is resorted to in cases where it is impracti- 
cable to open a vein at the bend of the arm ; or, in accordance 
with the opinion entertained by some practitioners, for the purpose 
of producing a revulsion in affections of the head and chest, 
especially when these have followed a suppression of menstrual 
or ha?morrhoidal discharges. We may bleed either from the in- 
ternal or external saphena. The walls of these veins are thick 
in proportion to their calibre, and seldom bleed freely. They are 
accompanied by nerves of the same name. 

The internal saphena consists usually of a single trunk, formed 
by veins from the same side of the foot, runs over the middle front 
portion of the internal malleolus, ascends on the inner side of the 
knee joint, and discharges into the •femoral vein near the groin. 
The internal saphenus nerve runs on the inner margin of this 
vein, and sends branches across it below the malleolus. It is 
therefore at the upper or middle part of the ankle bone, and on 
the posterior part of the vein, that we make the puncture. The 
foot should be immersed for a sufficient time in warm water, to 
cause a distension of the veins. A ligature is then to be placed 
two inches above the ankle, and knotted on the outer side of the 
leg. The foot, well dried and inclined on its outer side, is to be 
taken on the knee of the operator or rested on a chair, and the 
puncture made with the thumb lancet, the vein being well secured 
with the thumb of the left hand to prevent its rolling under the 
instrument. If the spring lancet be used, great care should be 
taken that the blade does not come in contact with the bone, as it 
might be broken, and a fragment left in the wound. When the 
blood ceases to flow, or a sufficient quantity is taken, the vein is 
to be secured in the ordinary manner. 

The external saphena vein is usually inferior in size to the inter- 
nal, and is seldom opened. It runs up behind the external mal- 
leolus, where it has the external saphenus nerve lodged in a 
distinct sheath at its posterior border, and empties into the pop- 



liteal vein just above the knee joint. The ligature should be 
placed a little higher than for the preceding operation. The 
foot should be rested on its internal margin, and the puncture be 
commenced near the outer border of the vein, and carried ob- 
liquely across so as to avoid the nerve. 

VENESECTION AT THE NECK. (PL. IV.) 

This is practised exclusively on the external jugular vein. 
This vein receives blood from the exterior portion of the cranium 
and face, and is connected by anastomosing branches with the 
sinuses of the brain. It descends in the direction of a line drawn 
from the angle of the jaw, to the junction of the external third 
with the internal two-thirds of the clavicle, where it sinks under 
the edge of the sterno-cleido-mastoid, and opens into the subcla- 
vian. The vein is covered in front by the skin and platysma- 
myoides muscle, and lies on the outer surface of the sterno- 
cleido-mastoid. At several points, but especially near its middle, 
it is crossed by some nervous filaments from the cervical plexus. 
No artery is in its neighbourhood. The place at which it is 
opened, is, in the adult, about three fingers' breadth above the 
clavicle, and over the belly of the sterno-cleido-mastoid. 

Operation. — The patient is to be placed in the sitting posture, 
with the head slightly turned backward, and to the opposite side 
from that in which we bleed ; the shoulder should be protected 
with a napkin. The vein may be made to swell up and become 
apparent, by pressure with the thumb of an assistant upon it a 
little distance above the clavicle. It answers better, however, to 
lay a thick, hard compress on this point, and bind it firmly down 
upon the vein with a broad ligature or a folded cravat, which 
should be knotted under the axilla of the opposite side ; or the ends 
of the band may be carried directly round the neck, and held 
tightly though at some distance apart, so as to compress only the 
vein, and not interfere with the circulation in the other vessels of 
the neck. If the vein does not fill well, it will be found advan- 
tageous in this respect to cause the patient to move the jaws as in 
mastication, and make a few prolonged expirations. The same 
measures will also be found after the vein is opened to facilitate 
the discharge of blood. The lancet properly opened, and held as 
seen in PL 3, the operator, pressing with the left thumb upon the 
swollen vein above the compress and with the fore finger of the 
same hand a little distance higher in order to steady the vessel 
and stretch the skin, makes a puncture between these points ob- 
liquely upwards and outwards, in the direction of the fibres of the 
sterno-cleido-mastoid, conformably to the directions mven for 
bleeding in the arm. In this case, however, the puncture must 
be made deeper and the orifice broader. The widening of the 
orifice may be effected by raising the lancet, after it has well 
entered the vein, and withdrawing it in a vertical position, car- 
rying it slightly upwards at the same time. This movement 
divides freely the fibres of the platysma muscle, which might 
otherwise contract over the orifice and prevent the free discharge 
of blood ; and obviates, even where the vein is most deeply situ- 
ated, the necessity of a previous division of the skin and muscle 
with a bistoury, as has been suggested by M. Magistrel. The 
blood seldom springs in a jet; it usually trickles down the neck 
and must be conducted off by a bent card pressed against the 
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skin. On removal of the compression, the flow of blood usually 
ceases of itself. The wound is to be closed with a strap of adhe- 
sive plaster, and supported with a compress and a few turns of a 
circular bandage moderately tghtened. If, as occasionally hap- 
pens, these measures do not arrest the after flow of the blood, the 
lips of the orifice may be closed with the hair-lip suture. 

VENSECTION NEAR THE PART AFFECTED. 

Bleeding in the frontal, or ranina veins, for affections of the 
brain and tongue, are not now practised. In the former it is 
inefficient, and in the latter there is often a difficulty in checking 
the flow of blood. But in local inflammation of the hand or 
foot from arthritic or other causes, or of the external genitals, 
where the trunks of the veins are kept swollen from the strong 
determination of blood to the part, local venesection has been 
recommende.d by M. Janson and Sir A. Cooper, and has proved 
in my own practice occasionally useful. 

BLEEDING BY INCISIONS FROM THE CEPHALIC. (PL. IV. Fig. E. F.) 

When the necessity for the abstraction of blood from the gene- 
ral circulation is urgent, and it cannot be obtained to a sufficient 
amount from the sources above described, it has been suggestedby 
M. Lisfranc, rather than have recourse to arteriotomy, to open the 
cephalic vein at the upper part of its course between the deltoid 
and pectoralis major muscles. An incision of an inch in extent 
is to be made with a scalpel through the integuments and super- 
ficial fasciae covering the groove between these muscles, and the 
vein, exposed to view by a slight separation of the muscles, is to 
be punctured with the lancet. The operation is attended with 
some little difficulty, and opposite the upper third of the deltoid 
the vein is in company with the deltoid branch of the superior 
thoracic artery, which would incur some risk of being wounded. 
It has been proposed by M. Bourgery, (PI. IV. fig. F.) as easier 
and safer to open the vein below the insertion of the deltoid, 
following the plan above given. 



IV. ARTERIOTOMY. 

Blood-letting for therapeutic effect, is practised only on the su- 
perficial arteries, and is but seldom resorted to. The superficial 
temporal artery, the facial where it crosses the base of the jaw, 
the occipital above the attachment of the complexus muscle, the 
radial near the hand, and the anterior tibial on the dorsum of the 
foot, are sufficiently superficial to be opened with safety if required 
in a case of urgent necessity, and lie near enough to the bone to 
admit of the requisite degree of compression afterwards. It is to 
the first, however, or superficial temporal, that the operation is 
almost exclusively restricted. 

Surgical anatomy. — The main trunk of the superficial tem- 
poral arlery passes over the zygomatic process of the temporal 
bone, about a quarter of an inch in front of the auditory meatus, 
where it may be felt pulsating. As it passes upward it divides, 
at the distance usually of an inch and a quarter from the middle 
of the zygomatic arch, into an anterior and posterior branch. 



The posterior is distributed to the hairy scalp over the parietal 
bone. The anterior or frontal branch passes in the direction of the 
forehead ; its position is variable, but it is obvious to the touch, 
and may often be seen pulsating under the skin. Blood may be 
drawn from the frontal branch, which is covered only by the 
integument and a thin layer of fascia: or if this be not of suffi- 
cient size, from the main trunk in any point between the zygoma 
and its place of division. In this part of its course it rests upon 
the aponeurosis, covering the temporal muscle. On its outer side 
is a strong layer of superficial fascia as well as integument. The 
latter is dense and thick, and the artery is invariably found deeper 
than the sensation given to the finger by its pulsation would 
seem to indicate. It is accompanied by some nervous filaments 
from the facial and inferior maxillary nerves. The vein which 
attends it is small and unimportant. Bleeding in the main trunk 
should not be undertaken without due consideration, as it has 
been followed by aneurism, and, in some instances, in order to 
stop the hemorrhage, it has been necessary to twist or tie the 
vessel. The best place for the operation on the trunk, is three- 
fourths of an inch above the zygoma, and an inch and a quarter 
from the auditory meatus. 

Operation. — Whether the frontal branch or the trunk before its 
subdivision is opened, the processes to be followed are much the 
same. A bistoury is to be preferred to the lancet for opening the 
resisting skin. The face is to be turned toward the opposite side, 
supported by an assistant, or inclined upon a pillow if the patient 
is in a horizontal position. 

1. Process of the author. — A fold of skin about half an inch 
broad is to be raised above the vessel, and divided by a straight 
sharp-pointed bistoury, passed through its base in a direction 
somewhat oblique to the artery. If no other instrument be at 
hand, the section may be made with the thumb lancet. The lips 
of the wound are to be separated with the thumb and fore-finger 
of the left hand ; the artery is to be laid bare with a few strokes of 
the point of the instrument, and punctured obliquely like a vein. 
The requisite amount of blood having been taken, the artery 
should be compressed with the finger below the wound and 
divided completely across. The retraction which follows usually 
stops the hemorrhage. The wound is then to be closed with two 
or three narrow adhesive strips, and secured with a double com- 
press and roller. If the discharge is not immediately arrested, a 
compress should be placed above as well as below the section, in 
order to prevent the return of blood by the anastomosing vessels. 
If the artery be large, a ligature for greater security may be placed 
upon it, or, which will usually suffice to stop the blood, the wound 
may be closed with a stout hare-lip suture. 

2. Usual process. — The position of the artery being marked with 
ink, and the skin made tense above it with the thumb and index 
finger of the left hand, the artery is divided completely across with 
the convex-pointed scalpel, which should be pressed downwards 
directly upon it with the fore-finger upon its back till it meets the 
bone, and then drawn slightly towards the operator. 

3. Process of M. Magistrel. — The artery being steadied with 
the middle finger of the left hand, a quarter of an inch above the 
place at which it is to be divided, a straight sharp-pointed bistoury, 
with the edge upward, is passed directly down to the temporal 
aponeurosis, upon one side of the artery, and glided obliquely 
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under it bv lowering the handle. The instrument is then to be 
raised to the vertical position, dividing the vessel across, and en- 
larging to the extent of six or eight lines the orifice in the skin as it 
is withdrawn. The track of the wound should lie rather obliquely 
across the course of the artery. The operation is as rapidly done 
as venesection at the arm. If there is difficulty in arresting the 
bleeding, or the patient through delirium tears away the dressings, 
the diagonal direction of the wound permits of the application of a 
suture with a curved needle which shall enclose the two ends of 
the vessel and effectually stop the blood. The only objection to 
this and the precedingprocess is, that the retraction of the divided 
vessel will often check the discharge before the requisite amount 
of blood is obtained. 



V. CAUTERIZATION. 

Cauterization consists in the application to the living tissue, of 
agents capable of disorganizing the parts with which they come 
in contact. They are divided into two classes, distinguished by 
the names of potential and actual cauteries. The potential cau- 
teries have received their names because they possess inherently 
this property of disorganizing the tissues ; while in the actual, it 



is owing solely to the caloric with which they are charged for the 
occasion, so as to render the effect instantaneous, or actual, in 
the acceptation of this word by the older writers, from whom this 
classification is derived. 

1. Of potential cauteries. — The articles of this class are very 
numerous, and are found in the solid, soft, or liquid state. 

Solid. — These comprise crystallized potash and soda, nitrate 
of silver, dento-chloride or butter of antimony, minium, calcined 
alum, white or deutoxide of arsenic, deutoxide of copper, deuto- 
chloride and red oxide of mercury, powdered savin leaves, etc. 

Soft. — These consist of the solid caustics pulverized and diluted 
with cerate, honey, alcohol, or water, so as to form a soft paste 
that may be spread upon the diseased parts. Of this description 
is the ammoniacal ointment of Gondret ; the paste of chloride of 
zinc employed by Canquoin, the arsenical paste of Dupuytren and 
Rousselot, that of oxalate of potash prepared from the leaves of 
the wood sorrel, etc. etc 

Liquid. — These are very numerous, consisting, as they do, of 
all the concentrated acids, especially of the nitric, sulphuric, and 
hydrochloric; the saturated solution of the solid caustics, such as 
the acid nitrate of mercury, butter of antimony, chloride of zinc, 
corrosive chloride of mercury, sulphate of copper, etc. etc.; and 
finally the lately devised caustic of M. Recamier, which consists 
of a solution of the chloride of gold in aqua regia, in the propor- 



PLATE IV.-ARTERIOTOMY-BLEEDLNG FROM THE JUGULAR AND CEPHALIC VEINS. 

BLEEDING FROM THE TEMPORAL ARTERY. 

(A.) Bleeding from the frontal branch of the temporal artery according to the old process described by Boyer. — An inci- 
sion with the straight bistoury is represented as made directly across the course of the vessel so as to divide it. 
Two small graduated compresses are placed across parallel with the lips of the wound, to show the manner in 
which compression is to be made, after a sufficient amount of blood has been taken. A roller bandage is then 
applied over these compresses. 

(B.) Incision of the trunk of the temporal artery above the zygomatic arch. — If the cut is made transversely from a 
point above the zygomatic arch and in front of the concha and antitragus, the artery may be always neatly 
divided across. As there is a solid bony surface below, the hemorrhage may be arrested at will with a compress 
and knotted bandage, unless it is preferred to close the wound with a hare-lip suture, or tie the vessel as 
mentioned in the text. 

(C.) Bleeding from the artery by the process of M. Magistrel.— The knife shown raised towards the vertex as in the 
last stage of the operation. 

(D.) BLEEDING FROM THE EXTERNAL JUGULAR VEIN. 

A graduated compress (a) is placed in the fossa above the clavicle ; a band (6) is laid with its middle over the compress 
and the ends passed diagonally under the armpit of the opposite side. The finger of one hand is seen com- 
pressing the vessel so as to cause it to fill up, while it is opened with the instrument in the other. The mode 
of compression, as advised in the text, will however be found preferable. 

(E. F.) BLEEDING FROM THE CEPHALIC VEIN OF THE ARM. 

(E.) represents the place for the previous incision to expose the vein, as advised by Lisfranc, in cases where blood 
cannot be got from the bend of the arm, the back of the hand, the foot, or the jugular. 

(F.) Bleeding from the cephalic below the tendon of the deltoid, as recommended by Bourgery. It is made in the 
groove, found in front of the triceps and brachialis anticus, and behind the external portion of the biceps A 
compress and band (c) is applied to fill the vein and prevent the introduction of air. 
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tion of six grains of the salt to an ounce of the mixture of nitric 
and hydrochloric acids.* 

Application. — Most of these caustics are employed according 
to special indications, which, from the limits of this work, can 
only be partially noticed. The nitrate of silver or lunar caustic 
is employed particularly for the purpose of limiting the spread 
of erysipelas, repressing fungous granulations, exciting action in 
old wounds or ulcers, cauterizing the surface of diseased mucous 
membranes, for destroying the nature of primary chancres, &c. 
Caustic potash is resorted to for the purpose of forming issues, 
opening abscesses, and for the rapid destruction of tissue when 
this measure becomes necessary in scrofulous, and some other 
analogous affections. The arsenical paste is principally employed 
for the cure of superficial and corroding ulcerations ; chloride of 
zinc in cases of deeper seated cancerous affections ; chloride of 
antimony for the purpose of cauterizing poisonous wounds ; pow- 
dered savin leaves, alone or combined with the deutoxide of cop- 
per, for the removal of syphilitic vegetations. 

Application of the liquid caustics. If the liquid caustics are 
used, and especially the acid nitrate of mercury, (which enjoys a 
high reputation in ulcerous affections of the os tincce, and where 
of course it is only to be applied through a speculum,) they must 
be laid on with a small brush, or a pledget of lint dipped in the 
solution and pressed on the diseased surface. If the part to be 
removed is of considerable thickness, several applications may 
be required at one sitting, carefully removing at each time the 
substance destroyed by the previous touch, so as to lay bare a 
new surface ; — the operation done, the caustic is to be wiped or 
washed away from the part. The action of these caustics is rapid 
— almost instantaneous; and a principal objection to their use is 
the difficulty of limiting their action to the affected part ; this in 
some superficial situations may, however, be readily accomplished 
by forming a little bank round the diseased structure with basili- 
con, or any other adhesive ointment. The colour of the eschar 
formed by nitric acid is yellow; by sulphuric acid, black; 
hydrochloric, greenish. The butter of antimony forms at the 
instant of its contact with the tissues, a thin, dry, flocculent, 
flaky and shining eschar, which may if necessary be removed im- 
mediately in order to renew the application. The acid nitrate of 
mercury also forms a dry solid eschar, which is of a yellowish or 
brownish colour. A great advantage attending the use of this 
caustic, shared to a certain extent by the arsenical paste, is the 
promptness with which it is followed with cicatrization. The acid 
solution of the chloride of gold used by Recamier, if experience 
should confirm the allegations in its favour, ought to obtain the 
preference over all other forms of liquid caustics. It forms a neat, 
well-circumscribed eschar, which comes away at the end of three 
or four days, and unlike the two last mentioned, does not appear 
to have ever been followed by absorption, so as to make a poison- 
ous impression on the general system. 

Application of some of the soft caustics. — The ammoniacal 
ointment of Gondret consists of equal parts of lard and concen- 
trated ammonia. It is very volatile, and should, therefore, be pre- 
pared instanter. It is spread upon linen in a layer half a line 
thick. In a few minutes it will produce vesication ; at the end of 

* For the formulas for the preparation of most of these articles, see Wood & 
Bache's Dispensatory, and Dunglison's New Remedies. 
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a quarter of an hour, or a little more, a superficial eschar is formed, 
though in some instances, in order to produce this effect, it is 
necessary to renew the layer. It is more commonly, however, 
employed as a rapid epispastic than as a caustic, and its place 
may then be supplied by the simple concentrated ammonia con- 
fined under a pill box or something similar, or by the antidynous 
lotion of Granville, of which ammonia is the chief constituent. 

Arsenical paste. — This has long been employed by the profes- 
sion, and with empirics is a favourite jemedy for all cancerous affec- 
tions. There are several forms of the paste well known, which 
differ from each other only in the proportion of the arsenious acid 
which they contain. That of Frere Come and of Rousselot consists 
of two parts of arsenious acid, thirty-two of the sulphuret of mer- 
cury, and sixteen of dragon's blood. The caustic pommade of Hell- 
mund contains three-quarters of a grain of the acid in ten drachms 
and a half of the excipient. The following, however, will be 
found one of the most safe and convenient forms for common use: 
Take of the arsenious acid from four to six grains finely commi- 
nuted, one drachm and a half of calomel, and three drachms of 
powdered gum Arabic : triturate these well together, and add as 
much distilled water as will form a soft paste. After preparing the 
surface of the diseased part — by removing any crust that may 
cover it, or excising the top — wait till the bleeding is checked, 
and while the surface is still humid, apply a layer of the latter mix- 
ture from a third to half a line thick. The paste should extend a 
little beyond the bounds of the disease, and be covered either with 
some scraped lint, or with spider's web, and the whole well secured 
with a bandage. A sharp burning pain, and some cedematous 
swelling follow. In six or eight days the paste separates sponta- 
neously, and the slough comes away in about as many more. 
From four to six applications of this description will suffice usually 
in effecting the desired organic changes in the part. Many super- 
ficial cancerous affections, and it is alleged even bleeding (not 
medullary) fungus, may be cured by the employment of this 
formula. It produces a livid coriaceous eschar, excites actively 
the surrounding vessels, determines a peculiar alterative effect in 
the subjacent textures, and is followed by the singular phenomenon 
of a more or less copious effusion of coagulable lymph after each 
application. Over an extensive surface the application of this 
caustic paste would be attended with danger ; it has been followed 
under such circumstances with symptoms of poisoning. In many 
cases of long standing and deeply corroding lupus ulceration, M. 
Cazenave has recently strongly recommended the following for- 
mula for the arsenical paste : White oxide of arsenic, two parts ; 
sulphate of mercury, one part; animal charcoal in powder, two 
parts. A small quantity of this is made into a paste with a few 
drops of water, and applied upon the denuded surface. The 
surface covered should never, however, exceed in extent that of 
a franc piece, for fear the arsenic might be absorbed to such an 
extent as to give rise to serious constitutional symptoms. The 
application is attended with pain and some erysipelatous swelling. 
A hard, brown crust is formed, which often adheres for nearly a 
month before it is detached. 

Phagedenic paste of Canquoin. (Chloride of Zinc.) This is an 
energetic and unfailing caustic, the application of which is attend- 
ed with severe pain, persisting with great intensity for the first 
seven or eight hours. It is free from all risk of absorption, 
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seldom gives rise to much surrounding inflammation or swelling, 
pi it be applied where there is much loose cellular tissue, acts 
depth which may be calculated with considerable precision 
in advance, and is said to be valuable in most instances where 
the surgeon's hand can reach. It was introduced into practice by 
M. Canquoin, and has been pretty extensively used by many indi- 
viduals, for cancerous and other malignant diseases. In order that 
the caustic may act with efficacy, it must be employed in a 
concentrated state. In solution it merely acts as an irritant. 
From its extreme deliquescency it is necessary to mix it with 
some substance of a counteracting tendency. M. Canquoin em- 
ployed wheat flour. Dr. Ure has lately suggested the use of 
anhydrous gypsum instead of flour, as it does not, like the latter, 
form a glutinous dough which has a tendency to blunt the action 
of the acid, but a porous medium through which all the particles 
of the deliquescent chloride may arrive upon the diseased sur- 
face.* The same writer believes that the chloride of zinc acts in 
virtue of its powerful affinity for albumen, which in a state of 
development forms the principal bulk of cancer. The proportion 
in which the caustic is mixed with its excipient has been much 
varied. M. Bureaud employs an equal portion of the two sub- 
stances. Velpeau doubles the proportion of the chloride. But 
the proportions of Canquoin are usually considered the most advan- 
tageous ; these are found in the following formula?. Paste No. 1 : 
— Chloride of zinc, one part by weight; wheat flour, two parts. 
• London Med. Gazette, vol. xviii. 



This employed in the form of a paste four lines thick, is capable, 
if applied during ten days, of producing an eschar an inch and a 
half in depth. If three lines thick, it will cause during the same 
period, an eschar one inch in depth. If but two lines thick, it 
gives an eschar half an inch in depth. A layer of one line in 
thickness yields in twenty-four hours, an eschar of three lines ; 
and one of half a line thick, in the same space of time, will pro- 
duce an eschar of at least a line. Paste No. 2 : — This consists of 
chloride of zinc, one part; wheat flour, three parts; and is em- 
ployed usually in painful cancerous affections. The depth to 
which it will act in a given time may be readily calculated, from 
what has been observed in regard to the action of Paste No. 1. 
Paste No. 3 : — This comprises one part of the chloride, and four 
of the flour ; and is used only in very delicate and irritable sub- 
jects. Paste No. 4: — This is formed of one part of the chloride 
of zinc, half a part of the chloride of antimony, and two and a half 
parts of wheat flour. It is to be moulded into a crayon shape; it 
preserves always the consistence of soft wax, and a suitable thick- 
ness may be given to it so as to adapt it to uneven and nodulated 
surfaces. 

In preparing the phagedenic paste, thirty or forty drops of 
water are to be added for each ounce of the chloride. The salt 
is to be reduced to a fine powder, and mixed as quickly as pos- 
sible with the given quantity of flour. One-half of the mixture 
is at first to receive its given proportion of water, and worked up 
with a spatula, gradually adding the other half, till it forms a tena- 
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VARICOSE VEINS. 

Fig. 1. (a, b, c.) — Compression of the principal veins above the varices. — a. A needle and twisted suture applied 
according to the process of M. Davat, upon a branch of the internal saphena vein. 

b. Modification of Velpeau, by the vertical rolling of two threads upon the sides of the needle, next the two places 

of puncture. 

c. Compression with the forceps or double plates of Sanson ; the closure of the plates being effected with the screw. 
i. Longitudinal incision of a mass of enlarged veins, according to the process of Richerand. 

Fig. 2. — d. Ligature with excision of a portion of the vein. 
e. Temporary ligature with a slip knot after the manner of Wise. 

f. Suture or seton : Process of Fricke. 

g, g, g. Operation upon the vein by a series of separate incisions. 
Fig. 3. — Process of Davat more distinctly shown. 

Fig. 4. — Modification of this process, by making circular instead of figure of go turns, to which the author gives the 
preference. A number of these sutures are usually required, so as to obstruct the enlarged veins at several 
points. 

CLOSURE OF THE MOUTHS OF ARTERIES DIVIDED BY A TRANSVERSE CUT. 

Fig. 5.— The end of the artery is seen drawn out with the tenaculum, and the ligature knotted above. Several loose 
ligatures are placed on the tenaculum, for the purpose of tying the vessels in succession without loss of time ; a 
method, however, but little practised. 

Fig. 6. — Ligature of the artery upon a foreign body introduced into its cavity. 

Fig. 7.— Process of Amussat (par refoulement) . The artery is compressed firmly with one pair of forceps, and its two 
inner coats doubled backwards or stuffed into its cavity with another pair, narrow and rounded near the point. 

Figs. 8, 9, 10. — Torsion of the arteries, by different processes. 

Fig. 11. — Strip of kid skin passed as a seton through the artery. — Process of Jameson. 

Fig. 12. — Closure of the mouth of the artery by the process of Stilling. 
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cious paste capable of being rolled out into cakes or wafers from 
half a line to four lines in thickness. If the integuments are sound, 
it is necessary, before applying the paste, to remove them the day 
previous with a blister, caustic ammonia, or hydrate of potash. 
M. Canquoin, in cases of tumours, makes one, two, or three 
applications of the Vienna caustic paste, at intervals of twenty- 
four hours, placing the zinc paste over the last eschar formed. 

When time has been allowed for the operation of the zinc paste 
to be complete, it is taken off, and the part covered with emollient 
poultices until the eschar separates, which usually takes place, as 
has been already observed, from the eighth to the twelfth day. 
The application of the caustic is in this way to be repeated again 
and again, till the whole morbid structure is removed. When 
frequent repetition is required, M. Canquoin alternates with it the 
use of the Vienna caustic. 

The bichloride of mercury or corrosive sublimate, which like the 
chloride of zinc has a strong affinity for albumen, has in some 
instances been likewise employed in the form of paste ; but from 
its poisonous nature its application should be limited to small sur- 
faces only, for fear that the poison might enter the circulation. 
The preparation used at times by Graefe for the destruction of 
erectile tumours, consisted of two drachms of the sublimate, with 
two scruples of powdered gum Arabic, and as much water ; the 
eschar which it leaves is soft, white and thin, and separates in two 
or three days. A weaker paste formed of two parts of gum Arabic 
to one of the sublimate, has been found in some instances to pro- 
mote the cure of herpetic or carcinomatous ulceration attacking the 
eyelids. By making a longitudinal cut in the skin, and rubbing 
into the fissure some of the dry pulverized sublimate, a small issue 
may be very neatly formed. In the state of strong solution, — a 
scruple to an ounce of water, M. Ricord has advised its use over 
the blistered surface of a recent bubo, following chancre in order 
to render abortive the specific inflammation of the gland. But 
the practice does not in such cases, as it appears to me, merit the 
encomium he has bestowed upon it. In the troches of minium, — 
little conical masses used for the purpose of dilating and at the 
same time stimulating a fistulous opening, — it forms the chief 
active ingredient. 

Application of some of the solid caustics. Caustic potash or 
hydrate of potash. — This should be carefully preserved in close- 
stopped vials, as it absorbs moisture and carbonic acid from the 
atmosphere so as to be weakened in its effects. It acts by its 
powerful affinity for the moisture in the animal tissue, which it 
absorbs so as to produce a rapid softening and decomposition re- 
sulting in a slough. It is employed as a crayon, when we wish 
to effect the speedy removal of a callous or indolent structure, 
with stimulation of the parts beyond to healthy action. It may 
be rubbed upon a surface, or insinuated for a moment into the 
orifices of sluggish or scrofulous abscesses. 

Application of solid caustics to the surface for the purpose of 
forming an issue, opening an abscess, or for the removal of ncevi 
materni. — A piece of adhesive plaster, pierced at its centre with 
a hole one third of the dimensions desired for the issue, is to be 
fastened on the surface. In the orifice is to be placed a piece of 
the crystallized potash, the size of a hemp seed, which will pro- 
duce an eschar six or eight lines in diameter. If it is desirable 
to render the eschar an inch across, it is better to augment the 



breadth of the piece of caustic, than increase its thickness ; for a 
layer of two lines is quite adequate to destroy the substance of the 
skin down to the subjacent cellular tissue. Over the orifice which 
has received the caustic, another piece of adhesive plaster is 
applied to keep the latter in place, and the whole should be con- 
fined with a compress and roller to prevent the risk of its disturb- 
ance. An itching and burning heat soon follows. At the end of 
six hours the effect is complete, and the apparatus may be re- 
moved. A black eschar is formed, from which all the uncombined 
caustic should be removed by ablution. The eschar may then be 
split by the bistoury, and left to be detached by suppuration under 
the use of emollient poultices. If it appears disposed after a few 
days to dry up, rather than become detached, its removal may be 
facilitated by the application of small blisters over it. 

Hydrate of soda, though not so commonly used, is an efficient 
escharotic, and adapted to the same purposes as the caustic potash; 
being less deliquescent, it is even more manageable than the latter. 

Caustic or quick lime is also occasionally employed mixed with 
an equal portion of dry soap in the state of powder, and acts by 
virtue of the same properties as the two preceding alkalies, though 
less powerfully. Canquoin's formula was three parts of the lime 
with two parts of the soap, diluted with a little alcohol so as to 
give it the consistence of pap. It is more frequently used, how- 
ever, in the following combination. 

Caustic potash and quick lime. (Vienna caustic paste.) This is 
composed of five parts of the potash gradually mixed in a mortar 
with six parts of the powdered lime, which at the moment of 
using, is to be converted into a paste, with a few drops of alcohol. 
It is to be laid with precision upon the part, in a layer of two lines 
thick, and watched with attention, as it acts promptly. In about 
six minutes the whole thickness of the skin will be destroyed, 
which effect is indicated by the appearance of a circular gray line 
at the circumference of the paste. The caustic is then to be re- 
moved, and the wound washed with vinegar and water in order 
to neutralize the remaining particles of the paste. If we wish to 
act deeper with the caustic than the whole substance of the skin, 
as in the case of removing a tumour, it may be left applied fifteen 
or twenty minutes, but not longer. The sensation produced by 
this caustic is, like that of all the rest, a burning heat, but the 
attending pain is infinitely less, and more like that of a blister. 
Mixed with a little powdered opium and soap, it is still more 
endurable, though the time of action will be a little prolonged. 
For the formation of an issue, the removal of a small erectile, or 
cancerous tumour, I have found it in my own practice to realize 
all the advantages, with few or none of the inconveniences which 
attend the use of the common caustic potash. The opinion, how- 
ever, is commonly entertained, with what positive truth it is yet 
difficult to say, that in cases of malignant degeneration, it does 
not to the same degree as the arsenical or zinc paste, take from 
the part the tendency to reproduce the disease. 



CAUTERIZATION WITH THE METALLIC OR ACTUAL CAUTERY, 
OR SURGICAL PYROTECHNICS. (PL. VI. Fig. 12 to 17.) 

Metallic cauteries are usually made of steel, set in a movable 
handle of wood or ebony, forming the largest bulk at the caute- 
rizing end, which is bent at an angle with the shaft. M. Gondret 
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proposed, some years since, to use copper in place of steel in the 
manufacture of these instruments, alleging that, from the capacity 
of the former for caloric and its great conducting properties, it 
would convert into an eschar the surfaces with which it "was 
brought in contact, in one-fifth of the time required by the com- 
mon cautery heated to the same temperature. As yet, however, 
the use of copper has been by no means general. 

There are eight principal forms of the cautery, or searing iron 
described ; distinguished as the cylindrical, the conical, the flat 
round, the button-shaped, or nummulary, the three-sided prism, the 
halbert-shaped, the annular, and the octagonal. The two latter, 
however, are useless, as their place may be always well supplied 
with one of the preceding forms. The head of the cylindrical 
iron is two inches long, and half an inch in diameter; these 
dimensions, however, may be varied at will, without altering the 
proportions of the instrument. Some employ it without being 
bent at an angle with the shaft. From its great size, it retains 
caloric for a long time, and is the form chosen, where the parts 
to be cauterized are thick, humid, or extensive. The head of 
the conical iron is an inch long, and eight lines in diameter at 
its base ; it is only applied at the point. The flat round or olive- 
shaped, is small, for the purpose of being insinuated into small 
round cavities, as those of cysts. A modification of the flat round, 
called reed-shaped (cautere en roseau, fig. 14), is occasionally used 
for the same purpose as the three-sided prism. The button-shaped 
or nummulary is an inch in diameter, and a quarter of an inch 
long. The three- sided prismatic iron, much employed by Rust, is 
an inch and a quarter long, and each side three-quarters of an inch 
broad, the edges being truncated, and one of them directed up- 
wards. The halbert or hatchet-shaped, is employed for the purpose 
of simple linear, or transcurrent cauterization. For minute surfaces, 
the stilet of a trochar, or a knitting or large sewing needle may 
be employed, and at need in place of the larger instruments, the 
surgeon may lay hold of any piece of iron or copper within his 
immediate reach. The iron is to be raised to the temperature 
desired, by the fire of a brazier or charcoal chafing dish, which 
should be blown by bellows, and brought to the surgeon at the 
time of operation, so that the iron may not cool by being carried 
through the air. The healthy parts near the site of the operation, 
should be protected with a pledget wetted with cold water; after 
the operation no other dressing will be required than a simple 
linen compress similarly soaked. If inflammatory symptoms arise 
it will be necessary to employ antiphlogistics ; and to facilitate 
the detachment of the slough, it will be advantageous on the 
second or third day, to resort to the use of emollient poultices or 
the warm water dressing. In employing the caustic, it is neces- 
sary to have it raised to the white heat, as it destroys the tissues 
much more rapidly at this pitch of temperature, and with infinitely 
less pain, than at the gray or red heat. The iron, as soon as it 
begins to cool, which is shown by the alteration of colour, should 
be changed for another; the surgeon taking care under all circum- 
stances that it shall not cool by resting on the eschar for fear the 
latter should become adherent to, and be detached with the iron, 
causing great pain, and risk of hemorrhage. As a general rule, 
the slough produced by the iron does not extend beyond the site 
of its application. The resulting inflammation and suppuration 
are usually of a healthy character, and their effect in rousing the 



vitality of the neighbouring textures, and removing their tendency 
to defeneration, is far greater than that following the use of the 
caustic potash. In flaps, raised in plastic operations for the pur- 
pose of filling the breach left after the extirpation of cutaneous 
cancer, Dieffenbach does not hesitate to sear the under surface 
immediately before their adjustment, if he has reason to suspect 
that they share in the least degree the tendency to degenerate. In 
stercoraceous abscess by the side of the rectum, malignant pustule, 
gangrenous rupia, and other analogous affections, I have found it 
one of the most efficient and rapid means of cure. From the 
powerful afflux of blood it occasions to the spot on which it is 
applied, and the depth to which its influence is felt, it has been 
much employed, especially by the surgeons of the European con- 
tinent, as a counter-irritant in scrofulous affections of the bones 
and joints, as it is believed to bring back in this manner, the red 
blood into the parts previously gorged only with serous fluids, so 
as to determine a deposit of fibrin susceptible of serving as the 
basis of healthy consolidation. It is also resorted to in poisonous 
wounds, paralysis and rheumatism, and especially, in consequence 
of the dry, firm, compact eschar it produces, for arresting hemor- 
rhage, when other means fail or from particular circumstances 
are inadmissible. Larrey, it is alleged, has obtained remarkable 
success from it, in cases of phlebitis of the stump after amputa- 
tion ; and others, by applying it at points, have been equally for- 
tunate, after the phlebitis was manifested in the veins of the limb, 
and under circumstances nearly hopeless. Through warts and in 
ranula, and in erectile tumours seated in parts that forbid the use 
of the knife, it has been directed to pass heated needles ; but the 
practice, according to the author's experience, is, in all these 
affections, inferior to the means of treatment more commonly em- 
ployed. In opening large chronic abscesses, in which the integu- 
ment has become thin and livid, it has been advised by Larrey to 
use the heated trocar stilet. 

There are three different modes or processes of applying the 
cautery: — 

1. The radiant or objective. — In this the heated button-shaped 
iron is held at the distance of six inches in order to throw the 
radiant heat upon the part, and is gradually approximated to the 
surface as the iron cools. This mode is but little used. It red- 
dens and swells the tissues, and was formerly employed in cases 
of erysipelas, atonic ulcers and scrofulous tumours. A live piece 
of anthracite coal might be used with the same advantage. 

2. Transcurrent cauterization. — This consists in running one 
angle of the prismatic or the edge of the halbert-shaped cautery 
heated to a white heat, lightly over the surface of the skin, so as 
to make a number of parallel lines, or rays of fire as they are 
called, from two to six inches long and from one and a half to three 
inches apart, involving only the substance of the skin. It is some- 
times resorted to in cases where it is desired to produce a powerful 
irritation of the skin with little loss of substance, as in cases of 
fungus articuli and hip-joint disease. The number and length 
of the rays are to be proportioned to the effect we" wish to produce. 
The tracts should be traced previously with ink, over which the 
iron should be passed lightly, one, two or more times. The 
eschar which follows is of a golden colour, and seems at first a 
mere line, but when it comes away it will be found to have in- 
volved the whole substance of the skin. Cicatrization follows 
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promptly, and is attended with an obvious narrowing or diminu- 
tion of the surface of the skin. Dry flannel or warm linen cloth 
should be at first applied about the limb to keep up the stimula- 
tion ; and emollient poultices subsequently resorted to, when the 
eliminatory inflammation becomes developed. 

3. Inherent or proper cauterization. — In this the action of the 
cautery is sustained for a time in contact with the tissues. It is 
the method in by far the most common use, as it is employed 
whenever we wish to destroy tissue deeply or over a broad sur- 
face. Any of the various forms of the cauteries may be used, 
though those of large size are usually to be preferred. It is ne- 
cessary to have the surface before using the iron as dry as possi- 
ble, for the moisture of the part almost immediately cools the iron, 
so as to diminish its cauterizing power while it increases the pain. 
If the parts are freshly incised, as in the operation for caries, it 
will be necessary to wait till the bleeding has in a great degree 
ceased, and to have several heated irons at hand so that they may 
be used in turn. 

VI. REUNION BY SUTURE. 

The union of divided parts is always directly accomplished by 
the organic or instinctive action of the vessels on the sides of the 
section. The aid which the surgeon affords consists merely in 
properly retaining them in permanent apposition, without unne- 
cessary tension, and giving the parts involved such a position as 
shall more or less relax the surrounding muscles. Reunion may 
take place in two modes, which have received the names of first 
and second intention. In that by first intention, there is a direct 
adhesion of the divided parts without any previous formation of 
pus. In that by second intention, suppuration, attended by a 
growth of granulations, is the means of cure; the granulations, 
which form upon the sides and at the bottom of the opening, ulti- 
mately uniting together so as to become the medium of adhesion. 
There is a sort of union intermediate between the two, called im- 
mediate secondary union, which is occasionally resorted to with 
considerable advantage in practice. In this the sides of the wound 
are not closely approximated till after they are covered with lymph 
forming a layer of incipient granulations ; they are then brought 
together, and union takes place with very little or no subsequent 
suppuration. 

The means by which the parts are held in apposition, consist 
of sutures, adhesive straps, and bandages. Of the first, more than 
twenty different kinds were employed by the older surgeons; but 
since the adhesive plaster, which may be cut into any convenient 
shape for application, has been brought to its present degree of 
perfection, the following kinds are the only ones commonly em- 
ployed in practice, viz: the interrupted, the glover's, the quilled, 
and the hare-lip suture. Other forms are still occasionally used in 
particular cases of injury, as in wounds of the intestine, and will 
be hereafter noticed. 

RILES FOR THE APPLICATION OF SUTURES IN GENERAL. 

1. To clean the lips of the wound of all foreign bodies and 
coagulated blood, without interfering with the thin coat of fibrin 
that in a few hours forms a sflazin^ over the raw surface. 
7 



2. To enter the needle at an angle of about 45°, so as to get a 
sufficient hold in order to unite the lips by a broad edge, and at a 
distance from the margin, proportioned to the length of the wound, 
and its tendency to open. 

3. Whether the needle enters from without inwards, or from 
within outwards, the points of perforation should be opposite, so 
as to close the parts without wrinkling, and make the thickness of 
the substance embraced as nearly equal as possible on both margins 
of the wound. It is usually proper to pass the needle merely 
through the skin and subcutaneous cellular tissue ; but in cases of. 
deep cuts involving the muscles, or in wounds following resection 
or amputation, they may sometimes be passed with advantage 
through a portion of the divided muscle. 

4. If the wound involve a free margin like the lip, or detach 
an angular flap, the first suture should be applied upon the pro- 
jecting angle in order to bring the parts into their proper relations 
with each other. In a long incision over a flat surface, it should 
for the same reason be applied near the middle of the wound. 

5. The distance between the points of application should be 
nearly equal. The two terminal ones should, however, be one- 
half nearer the angles of the wound than to the adjoining sutures. 
If reliance is solely placed on the sutures for closing the wound, 
a sufficient number must be applied to make the line of union 
complete, without the intervention of gaping orifices. In general, 
however, it will be found better, excepting in cases of plastic 
operation, to employ a fewer number of sutures, and adjust the 
parts between them with adhesive straps. It will rarely be found 
necessary to employ more than three or four points of suture ; and 
to insure an exact apposition of the edges of the wound, it is best 
not to begin to tie them till after all are applied. 

6. The knots of the ligature should be made upon the side, 
not over the line of the wound, and as much as possible on the 
opposite margin to that over which the discharges may be ex- 
pected to flow. They are to be tied only with a moderate degree 
of tightness, — just sufficient to bring the lips together, for if more 
firmly drawn they give rise to strangulation and ulceration of the 
substance inclosed. If the parts are thick, or are strongly dis- 
posed to separate from muscular action or other causes, so as to 
draw tight on the sutures, resort must in all cases be had to aux- 
iliary means of support by adhesive straps, which act over a large 
surface, or of graduated compresses laid along the edges and re- 
tained by a suitable bandage. The limb must also be so placed 
as to relax the muscles concerned. 

7. 'The use of sutures is to facilitate adhesion. They are, 
however, irritating of themselves, and should therefore be removed 
as soon as they cease to be absolutely necessary to keep the lips 
of the wound in contact. If too long retained they either convert 
the track through which they have passed into a seton, or cut out 
so as to leave deformity. The time necessary for reunion by the 
first intention varies from three to eight days, according to the 
state of the part and the character of its organization. On the 
eyelids, where the skin is thin, it is customary to remove the 
sutures in a much less period even than three days, in order to 
avoid the cedematous inflammation to which they are there apt to 
give rise, if too long retained in situ. In removing the sutures it 
is necessary in most cases to moisten and cleanse the thread before 
cutting the knots. If the adhesion should not appear strong, a part 
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of them only is to be removed at a time, and a strip of adhesive plas- 
ter applied in place of the suture that has been taken away. The 
:1 eominonly emplo] ed in sutures is a waxed silk or hempen 
thread which may be vised either single or double, twisted in the 
form of a cord or flattened like a ribbon. In some delicate plastic 
operations, a woolen thread may be used with advantage, as it 
seems less disposed to cut the parts. 

INDIVIDUAL SUTURES. (PL. VI.) 

1. Of the interrupted suture, (fig. 10, a.) — This is made with a 
curved semicircular needle, held, with the thumb placed in the 
curve and the index finger on its back. Whether it be passed 
from without inwards or in the opposite direction, the point should 
be entered perpendicularly and the needle brought round with a 
sweep. The loops are commonly at least an inch apart. If se- 
parate ligatures are used, they may be armed with the needle at 
one or both ends. In many cases it is more expeditious to follow 
the practice of Lafaye ; to employ one long ligature armed with a 
single needle, and carry it successively through at the different 
points, dividing the thread afterwards so as to form separate liga- 
tures. After the T or star incision a single suture through the 



separate angles suffices to bring them together. An assistant in 
cases of large or deep wounds, should bring the edges together 
while the surgeon closes the knots. 

2. Glover's suture, (fig. 10, c.) — This is but little used, except 
in post-mortem examinations, and in some wounds of the intes- 
tines. It is a continuous stitch passed obliquely from right to left, 
at equal intervals, across both edges of the wound. The loops 
are all tightened at once by drawing on the two ends of the thread. 
The tendency of this suture to strangle the parts which it em- 
braces in its spiral turns, has caused its nearly total exclusion from 
practice. 

3. Quilled suture, (fig. 11, e.) — This differs only from the inter- 
rupted suture, in having the separate threads passed double 
through the eye of the needle, so as to leave a loop at the exit of 
the needle on one side of the wound, and the ends at its place of 
entry on the other. When the loops are all placed, the barrel of 
a quill, or a piece of slick or bougie, is inserted within the loops 
on one,side, and another between the tails of the ligatures on the 
other side of the wound. The tails are then to be drawn tight 
and knotted. This suture was in great favour with the older sur- 
geons, and is probably too little used at the present day. It is of 
course only applicable in straight wounds. It serves admirably 



PLATE VI.— SETON— MOXA— ACUPUNCTURE NEEDLES— SUTURES— CAUTERIES. 



Figures 1, 2, 3, 4. — Application of a seton to the back of the neck. 
Fig. 1. — A fold of skin, through the base of which a bistoury has been passed. The bistoury is shown just as it is 

about to be withdrawn so as to prolong the incision. 
Fig. 2. — Mesh or seton tape, passed with the eyed probe — the fold of skin subsequently relaxed. 
Fig. 3. — Boyer's seton needle, threaded with the mesh. 
Fig. 4. — A convenient seton needle : less used, however, than the former. 
Figures 5, 6, 7, 8. — Moxas, and instruments for applying them. 
Fig. 5. — Common moxa in a state of combustion held upon the skin with a pair of forceps. The burning is 
accelerated by blowing on it through the pipe. Commonly, the mouth of a small pair of bellows are used 
instead of the pipe. 
Fig. 6. — A small moxa, of the form preferred by M. Sarlandiere. 

Fig. 7. — Port-moxa of Larrey. A convenient instrument, but not absolutely necessary. 
Fig. 8. — Blow-pipe of Larrey. 

Fig. 9.— Three acupuncture needles, of the size commonly used in practice, having separately a round, an annular, 
and a movable head. 
Figu)-cs 10, 11. — Sutures. 

a. Interrupted suture. 

b. Twisted or hare-lip suture. 

c. Glover's or continuous suture. 

d. Another form of continuous suture, but little used. 

e. Quilled suture. 

Figures 12 to 17.-Metallic cauteries. These are formed of steel or copper, and the stem to which they are attached 

set in a movable handle. 

Fig. 12. Halbert or hatchet-shaped cautery. The thickness of the blade is shown in profile in the small figure 

adjoining. The handle, which is too long for the space in the plate, is broken, or a piece taken out, as it were, 

at a. ' ' 

Fig. 13. — The three-sided prism of Rust. 

r" r ' ]t'~lt e ree<1 - sl ; aped Cauter ?' ( Caut « re en roseau >) fo ™ed like the mouth-piece of some musical instruments. 
Fig. lo. — I he conical cautery. 

Fig. 16. — The olive-shaped or flat round. 

Fig. 17.-A modification of the common cylindrical cautery, devised by M. Charriere, for the cauterization of 
poisoned wounds. 
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■when the wound is deep to bring the lips extensively in contact, 
and admits of stronger traction on the threads, as these are pre- 
vented by their mode of application, from strangulating and cutting 
the parts. 

4. Twisted or hare-lip suture, (fig. 10, b.) — This is made by 
means of straight needles or pins, which may be either cylindrical 
or lance-headed. As they are to be left in the parts, it is ad- 
visable to have them made of the unoxydizable metals, silver, 
gold, platina or palladium. But the common sewing needles with 
a head of wax, the glass-headed pin of the toilet table, or the in- 
sect pin of the naturalist, answer very well under ordinary circum- 
stances. If greased at the point they will be found to pass more 
readily through the tissues. This form of suture is the only one, 
the place of which cannot at need be supplied by adhesive straps 
and bandages. It is employed to fasten down angular flaps in 
cases where there is a section involving the whole substance of a 
part which is free on one of its margins, as the lip, the eyelid, or 
the ear; it is also used in a great variety of plastic and other ope- 
rations. The lips of the wound being exactly brought together, 
the operator takes one of the needles between his thumb and fore 
finger, with its heel resting against the nail of the middle finger, 
and passes it through both sides of the wound, traversing the 
tissues from right to left. The point should be entered nearly 
perpendicularly upon the skin a line and a half to two lines from 
the margin of the wound; the pin is then to be inclined horizontally 
and brought out afterwards with the point looking upwards over the 
end of the left fore finger, which should be placed so as to make 
pressure against it ; circumscribing in the case of the lip at least 
two-thirds of its thickness between the skin and mucous mem- 
brane. The first pin should be passed near the free border; over 
the heel of this, a loop of ligature is to be thrown by the assistant 
and crossed under the point, so as to keep the surfaces from sepa- 
rating and in a state of tension. All the pins required are to be 
passed in a similar manner. The ligature is then to be w r ound 
separately round each of the needles in the form of a figure 8, or 
in a simple ellipsis, according to the will of the surgeon; or a 
single long ligature, in case of hare-lip, may be employed for the 
whole, commencing with the upper needle and then passing down 
to the second or third, finishing the wrapping of each in turn. 
To prevent the points from irritating the skin, or catching so as 
to be dragged by accident, they should be snipped off with the 
cutting pliers; or if the cambric needle be used, snapped between 
a couple of pairs of forceps. A pledget of linen or a strip of ad- 
hesive plaster may in addition be laid between the surfaces of the 
skin and the free ends of the needles. No other dressing is ordi- 
narily required. 

VII. OF THE SETON. 

The seton is employed in nearly the same places and under 
the same circumstances as the caustic issue. It is not now used 
so much as in former times. It consists of a suppurating wound 
with two openings through the skin an inch or more apart, trans- 
mitting a skein of silk, a piece of tape or gum elastic, or a strip of 
linen (mesh) wilh some of the threads removed upon its sides, 
through the subcutaneous cellular tissue. There are two methods 
of forming the seton. 



1st. Jls made with the seton needle. (PI. 6, fig. 3, 4.) — A fold of 
skin is to be pinched up with the thumb and fingers, through the 
base of which the needle, threaded with the material to be intro- 
duced and previously covered with cerate, is to be passed. This 
is the most expeditious method and the one usually practised. 

2d. With the bistoury and eyed probe. (PL 6, fig. 1, 2.) — A 
fold of skin is to be raised as above described, the upper part of 
which is to be held by an assistant. The bistoury is pushed 
through the base of the fold up to the heel, and as it is withdrawn, 
made to enlarge the orifice to the requisite dimensions. The 
common eyed probe of the pocket case, threaded like the seton 
needle, is carried through the track of the wound before the fold 
of skin is relaxed. The wound is to be simply dressed ; on the 
back of the compress covering it, the tape or thread is to be 
folded up and secured with a bandage. By the third or fourth 
day suppuration is established, and the dressing should be re- 
moved. The tape is then to be oiled and drawn farther through 
the wound, and the soiled portion cut away. This process is 
subsequently to be repeated daily. If a strip of gum elastic or 
of sheet lead be used, simple washing will suffice to cleanse it, and 
the necessity of using a long portion, or of cutting away a part 
from time to time, is obviated. But to the tape or mesh, as more 
manageable, the author gives the preference. As the tract of the 
seton becomes indolent, it will be found requisite to smear the 
tape or mesh occasionally with some stimulating ointment in order 
to keep up the discharge. 

VIII. OF THE FORMATION OF AN ISSUE OR 
FONTANEL. 

For the purpose of effecting protracted counter-irritation at- 
tended by a discharge of pus, issues were frequently established 
in former times, and are still occasionally resorted to in chronic 
affections, especially for those of the bones and joints. They 
are small ulcers below the surface, kept artificially open by the in- 
troduction of some foreign bodies, as two or three garden peas, 
two or three pepper corns, the dried buds of the orange-flower, or 
a flat piece of wood with a rough surface, all of which require to 
be changed daily. They may be made in almost any part of the 
body, where the skin is not closely connected to a bone, a tendon, 
or a resisting fascia. The places of election, however, are the 
back of the neck, the inner side of the insertion of the deltoid, the 
inner side of the thigh just above the knee joint, the depression 
between the vastus internus and the sartorius, and the internal 
surface of the legs between the belly of the gastrocnemius internus 
and the insertion of the sartorius. They are made either by in- 
cision or cauterization. 

By incision. — A fold of skin, of an extent proportioned to the 
size of the issue desired, is to be raised and divided through by 
a bistoury passed in at its base, so as to expose the subcutaneous 
cellular tissue. The lips of the wound are to be separated by a 
firm roll of lint or charpie, and this secured by a compress and roller. 
At the end of three or four days suppuration is established. The 
plug is then to be removed, and the dried peas or other foreign 
substances introduced and held applied by a square piece of adhe- 
sive plaster, or if necessary, by a compress and bandage. This me- 
thod is expeditious and little painful. But there is no loss of sub- 
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stance in the skin ; and from the strong tendency to cicatrization, 
difficult tn keep the ulcer open. The formation of the issue 
potash, as described at page 23 3 is, therefore, the plan 
more usually followed. 

IX. MOXA. 

An\ inflammable substance burnt upon the skin for the purpose 
of effecting its gradual disorganization to more or less extent, is 
called a moxa. The pain and irritation attending this process 
increase progressively during the combustion, are felt at greater 
depth in the neighbouring tissues, and are believed to effect a more 
powerful derivation where deep-seated parts, as the bones or joints, 
arc affected, than any other mode of counter-irritation, except the 
actual cautery or heated iron. If carried so far as to completely 
destroy the skin, the ulcer which follows the separation of the 
eschar resembles that from the use of caustic potash, and is to be 
restricted in like manner to certain parts of the body. But when 
tempered, or limited to the production of an acute glow upon the 
skin, it is more generally applicable. A variety of substances 
have been employed. Those commonly used are formed of cot- 
ton wadding, prepared spunk, cotton, lint or tow, rolled into the 
form of cylinders, soaked in a solution of chlorate or nitrate of pot- 
ash and thoroughly dried. The chlorate is preferred to the nitrate 
as the latter deflagrates as it burns. The cylinders should be 
,from half an inch to an inch in diameter, and tightly sowed in a 
linen or silken covering, which should be coated with a thick 
solution of gum Arabic, so as to give them solidity. The cylin- 
ders are cut in sections of half an inch to three-quarters long, ac- 
cording to the degree of impression we wish to produce : each of 
these forms what is called a moxa. (PL 6, fig. 5, 6.) They are to 
be moistened with saliva at one extremity and applied upon the 
skin, lighted at the other. They may be applied through a com- 
mon pill box, open at both ends, or held with a pair of common 
dressing forceps, or with the porte-moxa of Larrey. The sur- 
rounding skin should be protected by a piece of wet cloth, with a 
hole in the centre for the moxa. If not soaked previously in one 
of the solutions above mentioned, the combustion will require to 
be accelerated by blowing upon it with a common blow pipe, or 
with a pair of small bellows. As the combustion reaches the skin, 
it becomes exquisitely painful. The skin first reddens, shrivels, 
becomes then dry and yellow, and is covered with serous vesi- 
ca s, which explode at the conclusion of the operation with a 
slight noise. The moxa is what is called tempered, when a piece 
of wetted paper or cloth is interposed between it and the skin. 

X. ACUPUNCTURATION. 

This operation consists in the introduction of fine, well-tem- 
pered sharp-pointed needles, through the integuments and into 
the subjacent tissues at variable depths. The fine point of the 
instrument is said to separate, not divide the tissues through 
which it passes ; it is at least well ascertained, that the puncture 
is not followed by any serious consequences, and but very slightly 
paintul. Through the muscles, vessels, and even many of the 
nerves and viscera, the needles have been passed with impunity. 



It is a practice borrowed from the Chinese and Japanese. No 
great value is now attached to it as a remedial measure, in this 
country or in Europe, though its use has occasionally been at- 
tended with advantage in neuralgia, chronic rheumatism, indolent 
tumours, indurated lymphatic glands, etc. It is employed in two 
ways ; the first consists in the simple use of the needles ; the 
second in the application of two needles connected by an electric 
current, (electro-puncture. ) 

Simple acupuncture. — This is made from needles from one to 
four or five inches long, with round or annular heads, (PL 6, fig. 
9,) to prevent them from slipping below the skin. A handle 
that can be removed or fastened to the heads at pleasure, facili- 
tates their introduction. In the east, they are made of fine gold 
or silver ; but steel, finely tempered so as not to be broken by the 
action of the muscles, is the material invariably preferred in this 
country. The needle maybe introduced, as is the custom with the 
Japanese, by driving it forward with a small mallet; or by the 
following method, which is decidedly preferable. Having select- 
ed the point — which should be the seat of the pain or in its im- 
mediate vicinity — the operator stretches the skin with the fore and 
middle fingers of the left hand, pierces it perpendicularly with a 
gentle pressure, and then advances the needle to the desired 
depth, with a semi-rotatory motion of the head between the 
thumb and fore finger of the right hand. This process is to be 
repeated till the requisite number of needles are introduced. 
Their withdrawal, after they have been left in a sufficient length 
of time, is to be effected by the same movements, accompanied 
with slight traction. A drop or two of blood is occasionally seen 
oozing afterwards from the place of puncture. Care should be 
taken to have the needles, before using them, perfectly smooth 
and free from rust, as otherwise the introduction is more difficult 
and painful. For this purpose it is well, according to the advice 
of Dr. Elliotson, to pass them through an emery bag, both before 
and after using them. 

The number of needles employed is varied according to the 
will of the operator, from one or two to twenty, and there is no 
general rule in regard to the length of time that they ought to 
remain applied. The Japanese and Chinese keep them in only 
while the patient makes thirty inspirations. M. Cloquet and Dr. 
Elliotson state that they derived most advantage from the method 
when the needles were kept in for several days; and Professor 
Bache, who has extensively employed them in chronic rheuma- 
tism, observes that the more chronic and long-standing the disease, 
the greater will be the length of time that they should be retained 
in the tissues. 

Simple acupuncturation has been made through the coats of the 
arteries, for the purpose of obliterating their cavities ; the needle 
being allowed to remain three or four days, so as to excite inflam- 
mation and serve as a mechanical obstacle, upon which the blood 
may coagulate. The practice, however, is one not to be relied on. 

Acupuncturation has also been employed with some success by 
Mr. Lewis and others, for the cure of hydrocele, for the removal of 
the fluid in anasarca, for oedema of the scrotum, penis, and eye- 
lids, and in exploring the nature of some deep-seated tumours or 
abscesses. 

Electro or galvano-puncture.— The needles for this purpose 
should have a small ring at the top. (PL 6, fig. 9.) Two of these 
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should be inserted at the limits of the region through which the 
electric current is to be passed, and the conducting wires of the 
two poles of a galvanic pile attached to the rings at their top. A 
horizontal galvanic pile of small dimensions, is much easier man- 
aged for this purpose than the vertical pile of Volta or the Ley- 
den jar. A few pins only should be used at first, and the number 
gradually augmented as the patient is found able to endure the 
action of the current. 



XI. MEANS OF PREVENTING HEMORRHAGE; OR, 
SURGICAL HEMOSTATICS. 



I. ON THE MEANS OF PREVENTING HEMORRHAGE, AS APPLIED 
PREVIOUS TO OPERATIONS. 

These measures are directed solely upon the large trunks of the 
arteries, and consist of two kinds, compression or previous liga- 
ture. The latter, however, is rarely resorted to with this object, 
and forms of itself an operation apart, which will be treated of 
under the head of ligature of the vessels. 

Compression for the purpose of arresting the flow of blood 
through an artery, must be applied with sufficient force to flatten 
the vessel, and cause the temporary obliteration of its cavity. It 
is to be carefully kept up during the whole course of the opera- 
tion. The vessel should be compressed at some part of its course, 
where it may be felt with pressure of the finger, and where it is 
at the same time placed over a bone or some firm fibrous structure 
that may serve as a point of resistance. It is to be made by the 
direct application of the hand, or by the medium of instruments. 

OF THE MODE OF COMPRESSION IN GENERAL. 

WITH THE HAND. 

1. With the thumb and fingers. — It maybe made with the point 
of the thumb alone, pressed downwards ; with the balls of the two 
thumbs applied one above the other across the course of the 
artery ; or with the ends of the fingers of one or both hands placed 
parallel with the track of the vessel. Either one of these modes 
is rendered peculiarly applicable in certain situations by the 
anatomical position of the vessel. Thus the subclavian, deeply 
situated as it crosses the first rib, and accessible only through a 
narrow space, can be reached best with the end of the thumb, 
with which it may be compressed with considerable precision. 
The circulation of the femoral artery may also be controlled by 
pressure with the end of the thumb immediately over the pubic 
bone ; but immediately below the pubis it is better accomplished 
with the balls of the two thumbs, either hand taking a firm point 
of support by grasping the opposite surfaces of the thigh. On 
the other hand, the great arteries of the arm and thigh, which are 
placed at some distance from the bone, and disposed to roll under 
compression by the two first processes, may be obliterated more 
securely with the ends of the fingers of one hand placed in the 
direction of their length, while the palm grasps the mass of neigh- 
bouring muscles, and the thumb gets a resisting hold upon the 
surface of the bone, or by sinking itself into the flesh (PI. 7, fig. 
3). From the difference in their length, the fingers, when they 



act with force sufficient, as in the thigh, for instance, to overcome 
the resistance of the tissues, close on the artery in a curved line, 
so that the obliteration of the vessel is begun by the first finger, 
continued by the second, and completed by the third. If the 
fingers become fatigued during the continuance of the operation, 
the individual making the compression, should, without waiting 
till the hand begins to tremble so as to render the pressure un- 
certain, sustain it with the fingers of the other. One hand may 
even be readily substituted for the other, without interrupting the 
compression, by placing the ends of the fingers of the second hand 
along the track of the vessel, just above those of the hand first ap- 
plied, so that the new pressure is made before the first is relaxed ; 
the second hand sliding gradually into the place of the first. In 
the same way one assistant may be substituted for another, in case 
the lumbar muscles of the first become greatly fatigued in the con- 
strained position which he is obliged to assume. In making the 
compression, no more force should be used than is just sufficient to 
completely efface the calibre of the artery ; the requisite amount 
may be ascertained, according to the directions of Lisfranc, by 
placing a finger upon one of the larger branches of the main trunk. 
The pulsation in this will be found gradually to disappear, as the 
pressure with the fingers is augmented above, and as soon as it 
ceases to be felt, the temporary obliteration of the vessel may be 
considered perfect. Considerable coolness and intelligence are 
required on the part of the assistant in this simple manoeuvre with 
the hand, and it is far better, especially if the operation is likely to 
be protracted, to resort to the tourniquet, which answers perfectly 
well in all cases in which the operation is not done so high on the 
limb as to forbid its application. 

2. The whole hand is sometimes employed in cases of emer- 
gency, for the compression of the abdominal aorta and iliac ves- 
sels. 

3. With the hand pad. (PI. 7, fig. 5.)— The hand pad is 
pressed downward upon the artery, so as to act precisely like 
the end of the thumb, to which, as not endowed with sensa- 
tion, it is very inferior. It is, therefore, rarely employed. It 
has been recommended in cases where the subclavian artery is 
unusually deep, and the separation between the scaleni very 
narrow. It is seldom, however, even under these circumstances, 
that the compression cannot be better and more safely accom- 
plished with the thumb or the end of the middle finger. The 
shape of the hand pad is to be varied according to the form of the 
part through which it has to act. It should be long and narrow 
for the subclavian, large and broad for the aorta, and attached to 
a short handle to render it more manageable, like that of the letter 
seal, a door key, or a boot hook, which, when padded at the end, 
are occasionally substituted for it. 

MECHANICAL COMPRESSION. 

The instruments with which mechanical compression of the 
vessels is made, consist of the garot, the pad with a strap and 
buckle, the tourniquet, and the compressor of Dupuytren. 

4. The garot. (PI. 7, fig. 9.) — This was devised by Morel in 
1674, as a substitute for the circular bandages or ligatures em- 
ployed previous to that period, for the purpose of arresting hemor- 
rhage. As first used it consisted merely of a band or handker- 
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chief twisted tight with a stick. This simple contrivance, from 
the convenience of its application on the field of battle, received 
the name of the field tourniquet. The garot, as it has been latterly 
modified, consists of a pad to be placed on the skin above the 
artery, presenting on its free surface a ring for the passage of 
the web or strap. On the side opposite the pad is applied a 
compress, or what is better, a concave piece of horn or metal, 
upon which the strap is to be firmly twisted with a stick, and the 
latter given in charge of an assistant, who is to diminish or increase 
the pressure according to the direction of the surgeon. The 
compression of the garot extends to the whole substance of the 
limb — arteries, veins, and nerves — and cannot, therefore, be safely 



kept up but for a short space of time. The advantage which it 
offers, of being constructed of the first things at hand, and at any 
time or place, renders it occasionally highly useful. It cannot, 
however, be gradually relaxed and tightened with precision like 
the proper tourniquet, which is always to be preferred. 

5. Detached pad, (pad of Charriere,) with buckle teeth on its 
lateral margins, to which the two ends of the strap are attached. 
(PI. 7, fig. 5.) — This has but recently been introduced into 
practice, and is employed for the compression of superficial arteries 
of medium size. The pad is attached to a plate, and resembles 
somewhat the lower frame of the French tourniquet, (fig. 4,) and 
is forced down over the artery, by fastening the two ends of the 
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OF THE TEMPORAL AND SUBCLAVIAN. 

Fig. 1. (A). Compression of the temporal artery, with the pad of M. Charriere, (see fig. 5.) The pad is applied in 
front of the ear, above the zygomatic arch, and is sustained by a simple strap, the ends of which are fastened 
upon the two rows of buckle teeth. The double compress under the jaw protects the skin from injury. 
(B). Compression of the subclavian with the newly devised instrument of Bourgery. This is composed of four 
principal parts. 

1st. A broad rectangular pad (A) screwed to a steel plate, which, though not visible in the drawing, is fastened 
to a second plate (B). This pad is applied across the attachment of the pectoralis major below the clavicle, 
which serves as a point of support to it. One end of the pad is thick, so as to fill up the depression below the 
coracoid process, while the other is thinner and rests on the. sternoclavicular articulation. By reversing the 
margins, the same pad may be applied for compression of the artery of the other side. 

2d. A second plate of steel (B), of the same form as the preceding, upon which it is exactly fitted. They are 
fastened together by two small pivot keys (b), which enter into corresponding mortises in the plate (A) This 
second plate serves as a fixed point for the rest of the apparatus. At its ends are two copper pins for the 
attachment of the straps. 

3d. A movable steel plate (C) fastened by a screw to the second plate, capable of being turned for a quarter of a 
circle to the right or left, so as to suit the obliquity of either clavicle. It serves as a fixed point for the lever of 
the movable pad (G), with which the compression is made. Above it is attached by a hinge joint (d) on each 
side with another plate of an elliptical or horse-shoe shape (D), which is thus made mobile so as to adapt itself 
to the projection of the trapezius. This elliptical plate is padded and provided with two pins (c) for the 
attachment of the posterior straps. The hollow within it is occupied by the artery pad (G) 

4th. The last part of the apparatus is the elbowed lever (E), which supports the artery pad. The base of the 
upright part of the lever is pierced with an opening, and is fastened by a screw (/) to plate (C) • at its upper 
part it is attached by a bullet joint (g) to the horizontal arm (F) of the lever, so as to allow the latter to be 
moved in every direction. The artery pad (G) is in the form of an elongated cone, to penetrate readily between 
LZ^nZ7 ' ma> m diffCrent direCti ° nS hl COnse ^ ence of * -ode of attachment to the 
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postenor straps (I and K). By forcing it down with the screw (i) the artery pad may in all cases according to 
the inventor, be made to act so as to arrest safely the circulation in the vessel. according to 

OF THE CAROTID AND BRACHIAL. 

Fig ' ^J^SZS^u^C a plan of a section of the neck ; and is so we]1 sho - « not to 

co'mTessor TSn^T ' ^ ^ ^^ °' *» ta ° f the ^ ™* bullet joint, similar to the 

Fig. 3.— Compression of the brachial artery with the Sneers below the avills, TV r . . , 

groove over the vessel between the triceps behind and th P 1 , ^ "* "^ SU " k ,n the 

?h nn >h t a Wc , 1 P d the blce P s and coraco-brach ialis muscles in front The 

thumb takes a support upon the opposite side of the limb. 
Fig. 8.— Compression of the same artery just above the miihllo n f th„ ■ v ' x. 

r. „,• . 7 ., . a J uoe im m *uaie oj the arm, is here shown as made bv the rnmmnn 

English tourniquet ; the instrument to which preferencp ^ n.noii ■ • a- * ^oyuiecomraon 

Nvmcn preierence is usually given in this country. A thick compress or 
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strap after they have passed round the limb, upon the rows of 
buckle teefh, with which its raised lateral margins are provided. 
The general compression of the limb may be obviated at will, by 
placing a thick compress under the pad, and another on the side 
of the limb opposite. I have in some instances employed this 
method with advantage ; but as a general means, the pressure can- 
not be made sufficiently firm or certain to be relied on. 

6. The common tourniquet. (PI. 7, fig. 6.) — This most useful 
instrument was invented by Petit, and is so well known as not 
to need particular description. Several modifications have been 
made in the form of the instrument, as will be seen by reference 
to PI. 7, but the rules for its application are much the same in 
all. When the instrument is applied, the frames should be put in 
contact, before the strap is buckled round the limb, as the tight- 
ening of the strap, in order to compress the vessel, is made by 
turning this screw, so as to separate the upper plate from the lower. 
The form of the tourniquet in common use in this country and 
Great Britain, is represented at PL 7, fig. 6, and fig. 8. In ap- 



plying this instrument it is not a matter of much moment, whether 
the operator places the frames, or the free pad attached to the 
strap directly over the vessel. In either case, a stout compress or 
roller is to be laid immediately on the surface above the artery. 
In general, however, it will be found preferable to buckle the 
pad over the vessel, and keep the frames on the upper surface of 
the limb, so as to prevent their position becoming deranged by 
their weight. 

In some of the recent modifications of the French instrument, 
the lower plate of the tourniquet is forced downward by the screw, 
and should, therefore, be placed immediately above the vessel. 
The tourniquet, though far more manageable, presents some of 
the disadvantages of the garot, in producing a general constriction 
of the limb, so as to dam up some blood in the veins, which is 
necessarily lost during amputation ; and produces, if too long con- 
tinued, engorgement and even gangrene of the parts below. It 
is, however, w r ell suited to effect the temporary compression re- 
quired in amputation and other processes involving the large ves- 



roller is observed lying over the artery, upon which it has been pressed down by the tightening of the strap, 
caused by the separation of the plates in turning the screw. 
Fig. 9. — Compression with the garot or field tourniquet is seen in fig. 9. A small compress rolled tight (a), is applied 
over the vessel ,b). A transverse bandage is applied to hold the compress, and twisted tight with the stick (e). 
The stick is secured with a cord, as at (d), to prevent its turning ; (e) is a plate of wood, horn, a piece of card, 
or some similar substance, introduced below, before the tightening of the bandage, to protect the skin. 



OF THE FEMORAL ARTERY. 

Fig. 4. — The thigh is semiflexed on a pillow, and the artery compressed both at its upper and middle part. 

Compression at the pubis, with the modified tourniquet of Petit. This instrument is preferred to all others by the 
French surgeons. Unlike the English instrument, it has an artery pad (a), sewed upon the lower plate (b). 
This is moved by a screw (c), and kept straight in its descent upon the artery by two conducting rods (d d), 
which pass through another smaller metallic plate (e), that supports the compressing strap (gg). On the 
opposite side of the limb is a counter pad, supported on a plate not seen in the drawing. The strap envelops 
the whole apparatus, by passing longitudinally over the upper plate and over that of the opposing pad. The 
strap is split where it passes over the first, to transmit the screw and the two conducting rods, and its two ends 
are fastened by a buckle (i) upon the side of the limb. At (/«), a sort of staple is seen by which the pad is kept 
from slipping off the upper plate. 
The instrument is here seen applied. The pad (a) rests upon the artery over the pubis. The straps pass under 
the folds of the buttocks, and compresses are placed below them to protect the skin. As the pad, at its 
application upon this part of the limb, has a tendency to rock over upon the thigh, it is secured by a long com- 
press (B), which is attached to a body bandage (6). Compression is made by turning the screw, so as to force 
the pad towards the vessel. 

Fig.1. — Compression upon the middle of the thigh with the compressor of Dupuytren. This instrument is composed 
of two elliptical metallic bars, which slide over each other so as to lengthen or shorten it. Near each end there 
is a strong hinge joint. Its anterior end sustains the screw (G), the two conducting rods (H), and the movable 
artery pad (I) with which the artery is compressed. Its posterior part is constructed precisely as the posterior 
portion of the instrument shown at fig. 2. The counter pad (F) supported on the arm (E) is applied over the 
muscles at the back part of the thigh. The manner in which the two sliding bars are joined together and 
rendered fixed by a screw, is shown at (D D, fig. 2). 

Fig. 5. The artery pad of Charriere. The pad is attached to a metallic plate, upon the upper part of which is 
placed a small saddle of the same material. Between the two branches at either end of this saddle are the 
rows of buckle teeth, and a sliding roller over which the strap plays. One end of the strap is secured in the 
drawing to a row of these teeth, the other, having formed a loop as in embracing the limb, is passed over the 
roller, and is ready to be drawn tight and secured on the second range of teeth. 

Fig. 6. The ordinary English tourniquet. The two plates have been separated by turning the screw, in order to 
show the manner in which the strap is connected with them. 
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sels, when the operation is done sufficiently far from the trunk to 
room for its application. 

The French instrument is shown applied at PI. 7, fig. 4, on the 
upper part of the thigh : the English at PI. 7, fig. 8, and at PI. 43, 

6, where it is made to compress the artery of the thigh in a 
position that will be found to answer in amputations of the leg. 

When we desire to daily check for some hours the circulation 
of th love an aneurismal tumour, for the purpose of ef- 

fecting the coagulation of the blood and the gradual obliteration 
of the sac — a process to be preferred to the ligature of the vessels 
when an aneurismal diathesis is known to exist — the following 
instrument is entitled to a decided preference over the tourniquet, 
as it makes positive pressure upon the limb only at two opposite 
points. The same instrument, though capable of serving in cases 
of amputation, possesses in that respect no particular advantage 
over the tourniquet, and is more liable to displacement. 

7. Compressor of Dupuytren. (PI. 7, fig. 7.) — This instrument 
consists of two steel plates, from one to two fingers broad, which 
are curved on their flat and joined at their middle, so as to slide 
over each other, in order to allow it to be lengthened or shortened 
at will. To the ends of these plates two others are attached by a 
joint which supports the pads, the one movable, the other fixed, 
the whole instrument being curved so as to form when complete 
the two-thirds of a circle. When the compressor is applied, the 
pads rest upon the opposite sides of the limb ; the movable one is 
placed over the artery, and is made to descend by turning a screw, 
so as to compress the vessel. The construction and mode of ap- 
plying this instrument will be best understood by reference to the 
plate. 

COMPRESSION OF THE INDIVIDUAL ARTERIES. 

Of those of the face and cranium. — The compression of these is 
seldom required except as a means of arresting traumatic hemor- 
rhage. When there is no urgent reason to the contrary, it is better 
to resort to this measure merely for the purpose of temporarily 
checking the hemorrhage while the bleeding orifice can be properly 
secured by a ligature. 

1. Of the, temporal artery. — This is easily compressed against 
the cranial bones, in any part of its course above the zygomatic 
arch. For the main trunk, the detached pad to which the two 
ends of the strap are buckled, described at page 30, and shown 
in its application just in front of the ear at PI. 7, fig. 1, is the most 
appropriate. A graduated compress secured with the nodose or 
knotted bandage, suits very well to arrest the hemorrhage from 
one of its branches, and may be made to serve in the absence of 
a more fitting apparatus for compression of the main trunk. 
2. The frontal and infra-orbital arteries may be compressed by 
similar means, where they come out from the orifices in the bones 
to take a position under the skin. The graduated compress for 
the infra-orbital should be placed nearly vertically, in the direction 
of a line from the external canthus of the eye to the ala of the nose 
of the same side — and for the frontal laid just above the super- 
ciliary notch. 3. The facial artery may be compressed just be- 
low the jaw and in front of the masseter with the finger, or by a 
graduated compress, secured in one of the modes just mentioned. 
4. In injuries of the occipital or posterior auricular arteries, it is 



best to apply two graduated compresses, one above and one below 
the lips of the wound. 

Arteries of the neck. — In consequence of the mobility and great 
sensitiveness of the parts in front of the neck, the carotid is the 
enly vessel of this region which it is possible to subject to com- 
pression. The ligature of this vessel would, however, except in 
cases where its temporary occlusion only was required, be a pre- 
ferable, as it would be a more certain, and even in the end, a less 
distressing or painful proceeding. The compression may be made 
with the fingers, or with the proper compressor devised by Bour- 
gery and Malapert, and shown in its application at fig. 2. The 
freedom of the anastomosis between the branches of the two 
carotids is so great as to render either the ligature or compression 
of the trunk of a single side of but little avail in erectile and other 
vascular tumours of the neck and head. When compression is 
resorted to, it has been advised to make it upon both trunks at the 
same time. For this purpose an instrument has been contrived 
with two pads, each of which is to be depressed with a screw 
between the edge of the sterno-cleido-mastoid, and the lower bor- 
der of the larynx. The compression should, however, be made 
gradually, giving time for the vertebral arteries to dilate, in order 
to avoid the danger that might arise from suddenly interrupting 
the columns of blood sent to the brain by the two great carotid 
trunks. 

Arteries of the arm. — The subclavian artery, as has been before 
observed during an operation involving the great branches round 
the shoulder joint, may be temporarily compressed by the thumb 
and finger inserted endwise between the scaleni muscles, as di- 
rected by Camper. For the permanent compression of the artery, 
in the cure of axillary aneurism, various forms of the tourniquet 
have been devised. No instrument, however, appears so well 
calculated to accomplish its object as the one lately devised by 
M. Bourgery, and shown in position, PL 7, fig. 1. The axillary 
artery is only susceptible of compression, at its passage over the 
second and third ribs. But at this place, from the thickness of 
the two pectoral muscles which cross in front of the vessel, it is 
impossible to command the circulation completely except in very 
thin subjects. The compression may be made with the ends of 
the fingers, as shown at PL 7, with the knuckle or with the hand 
pad. To facilitate the compression, the pectoral muscles should 
be relaxed by bringing them to the side of the chest, placing the 
shoulder in the state of adduction. The compressor invented by 
Dalh for this artery, is not to be relied on. 

The humeral artery may be readily compressed at its upper 
part, just below the tendon of the pectoralis major, and between 
the biceps and coraco-brachialis, either with the fingers or one of 
the several instruments above mentioned ; though from the con- 
tiguity of the nerves, that with the fingers is found least painful. 
In any other part of its course no difficulty attends the compres- 
sion; the thumb or the fingers usually sufficing as well as any of 
the more complicated instruments. When at liberty to choose, 
the junction of the inferior with the middle third of the arm, is the 
most favourable site, as the median nerve is here found running in- 
wards so as to separate itself from the artery. The radial and ulnar 
arteries may be compressed against the corresponding bone, in any 
part of the inferior third of the arm, temporarily with the fingers, or 
permanently with the free pad and strap (described page 30 ;) or, if 
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at hand, the more complicated compressors of Dupuytren, of a 
suitable size, may be used. 

Arteries of the lower extremity. — The femoral artery may be 
temporarily obstructed, at the upper or lower surface of the os 
pubis, with the end of a single thumb, or the flat surfaces of both, 
as observed at page 29. The tourniquet may also be applied in 
the same location, provided it be placed as represented in plate 
7, fig. 4, with the strap passed under the fold of the buttocks, and 
the skin protected with double compresses behind and upon the 
sides, so as to admit of the strap being tightly drawn, and the 
frames of the tourniquet raised up upon the pubis, by a compress 
fastened to a body bandage. In the upper or middle third of the 
thigh, or in the popliteal region, compression is easily effected 
with the ordinary tourniquet or the compressor of Dupuytren. 
Compression of the artery at the latter point rather than in its 
course along the thigh is preferred by Professor Ferguson in am- 
putation of the leg, as being attended by a smaller loss of venous 
blood, in consequence of the less capacity of the veins below the 
place of constriction. 

The posterior tibial artery is accessible to pressure at two 
points: at the inferior extremity of the leg, between the tendo- 
achilles and the flexor tendons above the ankle ; and between the 
internal ankle bone and the heel, in its course along the sinuosity 
of the os calcis. 

The anterior tibial artery may be readily compressed over the 
middle of the front surface of the ankle joint where it can be felt 
pulsating. The graduated compress secured with the pad and 
buckled strap answers well for this object. 

Jlrteries of the trunk. — The external iliac artery may be com- 
pressed for a brief space of time with the hand pad or the back of 
the fist, against the upper margin of the pelvis, provided the 
abdominal muscles be placed in a state of relaxation. Little 
advantage, however, is likely to be derived from this measure, 
except to gain time by the temporary control of the circulation for 
the application of a ligature, in cases of accidental injury of the 
artery or its branches, near Poupart's ligament. 

The aorta, as has been before observed, may be compressed in 
the lumbar region, provided the muscles of the abdomen be 
thoroughly relaxed, by a mutual flexion of the trunk and pelvis. 
The back of the hand placed crosswise, and pressed down with 
moderate force, or a large hand pad, may suffice for the purpose. 
The application of the latter is occasionally made in the operation 
for ligature of the iliac arteries, though in the hands of a skilful 
surgeon it may very safely be dispensed with. When employed 
for the purpose of arresting uterine hemorrhage after accouchement, 
six or eight minutes compression, according to Trehan, Baude- 
locque, and others, has been sufficient to permit the uterus to 
assume its contracted state, and thus present the natural obstacle 
to the recurrence of the hemorrhage. The hand pad should be 
applied across the linea alba two inches above the umbilicus, and 
with its lower edge a little inclined downward. 

II. MEANS OF ARRESTING HEMORRHAGE DURING OPERATIONS. 

Measures for this purpose are rendered necessary, when from 
the situation of the part, as in operations upon the root of the neck, 
shoulder, or hip joint, it is difficult to compress the principal 
9 



trunks; or in other cases where the means of compression are 
liable to become temporarily displaced. The bleeding may take 
place either from the arteries or veins. As the peculiar applica- 
tion of these measures will be noted in reference to each important 
operation, it is not necessary to do more in this place than briefly 
enumerate them. 

Arterial hemorrhage. — There are three different processes, by 
which this may be arrested during the operation. 

The 1st process consists in a direct compression of each bleed- 
ing orifice with the end of a finger. This is done usually by one 
or more assistants, and may, according to circumstances, be main- 
tained to the end of the operation, — until the compression has 
been re-established on the main trunk if it had previously become 
displaced, — or until a ligature may be got ready to tie the opened 
vessel. 

The 2d process is a mediate or indirect compression of the 
divided vessels, and is principally used in flap amputations about 
the joints, where the fingers of an assistant can follow the knife so 
as to grasp between them and the thumb the vessels in the whole 
thickness of the flap. It is employed also in operations upon free 
margins, like the lip, nose, and ear, which are held by both sur- 
faces in a similar manner. The 3d process consists in a previous 
ligature of the main trunk, as in Larrey's method for amputation 
at the hip joint. 

Venous hemorrhage. — This arises from two causes: 1st, from 
the compression of the limb necessary to flatten the artery, wdiich 
prevents the ascent of the blood through the veins. In this case 
the bleeding ceases of itself, as soon as the compressing force is 
removed. 2. From some impediment to the circulation of the 
blood through the lungs, dependent upon the cries and efforts of 
the patient — met with commonly only in operations near the root 
of the neck, or the top of the chest. "When it arises from this 
cause it suffices usually, in order to arrest the hemorrhage, to cause 
the patient to make several long inspirations in quick succession. 
It is important, however, in operations on the root of the neck, to 
make pressure when it is possible upon the vein before it is cut, 
especially if found in the midst of hardened tissues, in order to 
prevent the passing of air into the course of the circulation. 

If the bleeding should not cease, pressure may be made on the 
orifices for some minutes with the finger ; this, by causing a co- 
agulation of the blood, may arrest the flow. As a last resort, each 
vein may be tied as an artery, though this measure is always 
attended with more or less risk of phlebitis. The same plans are 
to be pursued for the purpose of arresting the bleeding from the 
veins after operations. 

III. MEANS OF ARRESTING ARTERIAL HEMORRHAGE AFTER 
OPERATIONS. 

Direct ligature of the open mouths of the divided vessels, aided 
by compression of the cutaneous surfaces with adhesive straps, 
compresses and bandages, are the means ordinarily relied on for 
this purpose. Various other ingenious measures have been de- 
vised, some of which may occasionally be practised with advan- 
tage. These will be noticed in succession. 

By ligature. — This process is applicable to arteries of all sizes, 
from those of the largest calibre, to such as emit only a feeble jet 
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of blood. Its first effect is to close immediately the opening of 
the divided vessel, put an instant stop to the bleeding, and cause 
a stagnation of the blood between the place at which it is applied, 
and the first collateral branch of importance given off by the vessel 
above. Subsequently the coagulum becomes absorbed, and its 
place is supplied by the effusion of lymph from the sides of the 
lining membrane, which gradually obliterates the cavity and con- 
verts the end of the vessel into a cord ; the ligature is finally 
loosened by the division of the part within its grasp, and causes 
an effusion of lymph on the outer side of the vessel, which attaches 
it firmly to the surrounding parts. 

Material employed. — A single silk or hempen thread sufficiently 
large and strong, to admit merely of being drawn tight enough to 
comp?-ess firmly the coats of the vessels, or cut the internal and 
middle coats, is that commonly used, and in the author's opinion 
entitled to the most decided preference. A ligature too large in 
proportion to the size of the vessel, does not close it effectually, 
and is more liable to slip ; and provided it should not slip, does 
not cut through the parts embraced in the loop, till long after the 
vessel is thoroughly obliterated, when, from its presence being no 
longer needed, it becomes a source of useless irritation. On the 
other hand a ligature relatively too small, by embracing but a 
narrow line of the vessel, might detach itself too early so as to 
occasion secondary hemorrhage. For the largest class of vessels 
usually operated on, such as the femoral, brachial, or axillary, a 
single strand of the saddler's sewing silk will be found of the 
proper size. For the larger trunks, such as the innominata, the 
iliacs, or the aorta, a round cord of greater dimensions is con- 
sidered more appropriate. 

Various other kinds of material have been employed. Animal 
ligatures, made of various substances, but especially of kid skin 
rolled into small cords, were employed by Physick, Dorsey, and 
Jamieson, under the belief that the knot would soften, and become 
absorbed after it had been applied a sufficient length of time to 
obliterate the vessel, so as to offer no obstacle to closing of the 
wound by first intention. Dr. Paul Eve, Prof, of Surgery in the 
Medical College of Georgia, has employed with the same views, 
fibres from the sinews of the deer.- Experiments with the metallic 
ligature have also been successfully made upon the arteries of the 
inferior animals.* 

The instruments required in the application of the ligature after 
operations, consists of a tenaculum or hook, and a pair of dissecting 
or proper catch artery forceps. The tenaculum suiting best usually 
for the smaller branches, the orifices of which are not very obvious 
on the bleeding surface, and have to be taken up with some of 
the surrounding cellular tissue or muscular fibres. The forceps 
answers for the larger vessels, the mouths of which are usually 
conspicuous, and into each of which one point of the instrument 
can be introduced so as to seize the vessel firmly and draw it out 
from the nerves and veins that usually accompany it. In parts 
which are inflamed, the structure of the artery is sometimes found 
so soft, and occasionally even its investing sheath, as to cut across 
in the closing of the knot. The mediate ligature, as it is called, 
is then to be applied in the following manner: a thread is to be 
armed with a curved needle at each end ; one of these needles is 
passed in a semicircle through the tissues at a little distance from 

• Vide paper, by Dr. Levert, in the Amer. Journ. Med. Sciences for 1829. 



the artery, and the second in a similar manner on the other side of 
the vessel, coming out near the point where the first entered. The 
thread thus passed is to be tied on the parts which it embraces, 
and the bleeding orifice will be found inclosed. Care should be 
taken, however, to avoid including any nerves in the loop. The 
same results I occasionally obtain in a more expeditious manner by 
raising the tissues on either side of the vessel with a couple of 
tenacula, while an assistant throws a ligature round and ties the 
raised part firmly below. The mediate ligature is also applicable 
in cases where after the arteries are tied a free capillary oozing con- 
tinues from a part of the surface of the wound, so as to be likely to 
fill it with blood after the application of the compressing bandage. 

One tail of each ligature is to be cut off near the knot, and the 
other brought on between the lips of the wound ; the whole are 
then to be covered by a greased compress, and secured by the dress- 
ings so as to prevent their being unnecessarily disturbed. The 
ligature is to be left as a general rule till it becomes spontaneously 
loosened, and can be removed by a slight pull upon the free end. 
The length of time required for its separation will depend upon the 
size of the vessel. If any fibrous or other resisting tissue has been 
included in the loop, the time will be longer in proportion, and it 
becomes sometimes necessary to hasten its separation by slightly 
pulling or firmly twisting the thread from day to day. Jones and 
Travers, in their experiments upon animals, found the temporary 
application of a ligature sufficient to effectually close the artery. 
Twelve, twenty-four, or at most fifty hours, according to the latter 
surgeon, causes an obliteration sufficiently solid to admit of the 
division of the knot and the removal of the ligature. But there 
is no object likely to be gained by the removal of a ligature at 
this early period, that would counterbalance the risk of hemor- 
rhage, to which, to a greater or less extent, it certainly exposes the 
patient. 

Occasionally we find the large artery after amputation so ossi- 
fied in its structure, as not to close without crushing under the 
loop. Under such circumstances I have succeeded satisfactorily 
by plugging the orifice with a piece of linen compress and tying 
the vessel over it; when the ligature becomes detached it will 
bring away the plug. Professor Mutter has succeeded in nearly 
a similar way, by plugging the orifice with a portion of muscle 
from the detached limb. If the orifice of the bleeding artery is 
found in the substance of the divided bone, the hemorrhage may 
be effectually checked by plugging it with a piece of wax or soft 
wood. 



IV. MEANS WHICH HAVE BEEN APPLIED TO THE ARTERIES OF 
SMALL AND MEDIUM SIZE ONLY. 

1st. Cauterization. — The eschar produced by the hot iron forms 
a sort of impermeable plug, adherent to the tissues, and may, as 
has been before observed, be eminently useful in arresting hemor- 
rhage from the smaller vessels. It is applied in cases of bleeding 
—from the surface of a bone, from the ranina artery, from the 
branches of the internal maxillary after operations upon the face, 
or in cases where bleeding follows the removal of fungous, erectile, 
or cancerous tumours ; or where the coats of the arteries are so 
softened by inflammation as to tear under the thread and when 
the mediate ligature is found unavailing to check the flow. For 
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an artery of medium size, as the radial or anterior tibial, it is ne- 
cessary to repeat two or three times in succession the application 
of the iron, in order to form a plug sufficiently firm to arrest the 
blood during the period required for the obliteration of the cavity 
by adhesive inflammation. 2. By tearing or rupture. — It is well 
known that where arteries of considerable size are torn off' by 
mechanical force, as in the lacerated wounds produced by ma- 
chinery, but little bleeding follows. This is owing to the external 
coat being drawn out into the form of a cone, and forming when 
it snaps several spiral turns, which offer resistance to the passage 
of the blood, while the two inner coats, broken at different heights, 
curl inwards so as to form little septa, between which the blood 
forms itself into a clot. This process is occasionally imitated by 
surgeons in the tearing out of large tumours from their beds in the 
cellular and vascular spaces, after they have been exposed by a 
superficial incision. In this way, tumours of great size have been 
removed with but little hemorrhage. 3. Pinching or mashing the 
walls of a vessel for a little distance from its bleeding orifice with 
a pair of toothed forceps, causes in a similar manner the laceration 
and shriveling of the two inner coats. This process is found of 
useful application in many plastic and other operations, when it is 
desirable to avoid the irritation arising from the presence of the 
ligature. 4. Inversion with rupture of the two internal coats. — 
This is effected by Amussat by seizing the artery between two 
pairs of forceps, one of which is to be placed transversely and the 
other applied lower down in the direction of the vessel, as shown 
at PI. 5, fig. 5. With the lower pair of forceps, the two inner 
coats are ruptured, and the fragments, pressed or stuffed upwards 
as it were, into the cavity of the vessel. It is a process, however, 
deserving of but little reliance. 5. Torsion. — This may be em- 
ployed on arteries of small calibre with far greater prospect of 
success. Process of Amussat. (PI. 5, fig. 7.)- — The artery is to be 
isolated and drawn out so as to expose it for half an inch above 
the free surface of the wound. With the narrow round pointed 



forceps it is then to be seized transversely on a level with the 
wound and mashed so as to rupture its two inner coats, while the 
proper torsion forceps are applied transversely on the free end of 
the vessel to hold it drawn out. With the latter a half turn of the 
vessel is given so as to twist it on the first pair of forceps which 
holds it tight. The torsion forceps without loosening its hold is 
then to be brought down in the direction of the vessel, and the 
artery twisted upon its axis from three to eight times, according 
to its size. The upper pair of forceps is then to be removed, and 
the operation is completed by sinking the twisted end of the vessel 
into the flesh with the other pair. Process of Fricke. (PI. 5, fig. 
8.) — This is much more simple than the above. It consists in 
isolating the artery so as to expose half an inch or more of the end 
by pushing back the tissues which cover it, in order to grasp it 
with the thumb and fore finger of the left hand. The end is then 
to be seized with a pair of forceps and twirled eight or nine times 
completely round. 6. The Seton. (PI. 5, fig. 11.) — To complete 
the description of these various processes, which we owe to the 
ingenuity and the desire to originate something novel on the part 
of various surgeons, it may be necessary to mention the following. 
It has been proposed to make two openings in the side of the 
vessel just above its open mouth; the free end of the vessel is 
then to be folded and pushed into the cavity with a pair of deli- 
cate forceps, and made to protrude on each side through the slits. 
It is a process long and difficult, and, as it could only be per- 
formed on a vessel of large calibre, deserving of no confidence. 

Several of the various processes above detailed for arresting 
hemorrhage after operations, may be found occasionally useful in 
practice ; but the surgeon who would wish to leave his patient 
with the nearly positive certainty that he will not be troubled 
with secondary hemorrhage, should tie the vessels. In regard to 
the use of refrigerants, astringents, styptics, absorbents and cau- 
terizing substances for the arrestation of capillary bleeding, the 
reader is referred to the usual treatises on surgery. 



PART SECOND. 



GENERAL OPERATIONS: 



OR THOSE PRACTISED WITH REFERENCE TO ONE OR MORE PARTICULAR TISSUES. 



UNDER THIS GENERAL HEAD ARE CONSIDERED: 1. THE OPERATIONS WHICH ARE PRACTISED UPON THE VEINS; 2. THOSE FOR 
LIGATURE OF THE TRUNKS OF THE ARTERIES; 3. THOSE FOR DISEASES OF THE BONES AND JOINTS; AND, 4. AMPUTATION OF 
THE LIMBS. 



I. OPERATIONS UPON THE VEINS. 

The operations that are performed upon the veins consist of 
those for phlebotomy, which have already been described ; those 
for the transfusion of blood ; and of various processes for the cure 
of varicose veins, and the troublesome ulcers to which these affec- 
tions give rise. 

^ TRANSFUSION OF BLOOD. 

The wound of an artery, the rupture of an aneurismal tumour, 
and various other causes, may give rise to such sudden and ex- 
cessive loss of blood, as to leave the heart without a supply of 
fluid sufficient to maintain it in proper action. Under such cir- 
cumstances, it has been proposed to make a transference of blood 
from the system of another individual into that of the patient. 
This custom, which was formerly much in vogue, had until lately 
been completely abandoned. The favourable results obtained by 
its experimental employment on animals, and the benefit arising 
in some cases from its use on the human subject, render it proper 
that the processes for its performance should be briefly mentioned. 

Operation. — The instruments usually employed consist in the 
ordinary ligature for venesection, a scalpel, a thumb lancet, a pair 
of forceps, and a small metallic syringe, perfectly clean and fur- 
nished with a shifting tube or pipe. The orifice of the tube which 
receives the nozzle of the syringe should be large, and to make 
the operation more rapid, the parts should be made to fit ti<dit 
without screwing. Having all the apparatus prepared and at 
hand, a ligature as for phlebotomy is applied both upon the arm 
of the patient and the individual from whom the blood is to be 



taken. The largest superficial vein found in the bend of the 
elbow is to be exposed on the patient by a longitudinal incision 
isolated by careful dissection, and raised upon a probe. At the 
upper and lower part of the wound the vein should be compressed 
by an assistant, while the surgeon opens it in the middle by a lon- 
gitudinal incision : the pressure at the upper part is for the pur- 
pose of preventing air from entering the circulation, and that at 
the lower of avoiding any effusion of blood. Into the opening of 
the vein, it is advised to insinuate next the small end of the 
metallic shifting tube, the larger end of which is prepared to 
receive the nozzle of the syringe ; both instruments being raised 
to near blood heat, by having been previously placed in water 
of the proper temperature. The ligature on the arm of the patient 
is then to be removed ; the pressure being still kept up with the 
fingers of the assistant. The tube in the vein is then ready to 
receive the pipe of the syringe, when the latter has been charged 
with blood from the veins of the other individual. 

A better process, inasmuch as it would be less likely to injure 
the coats of the vein, and more effectually obviate the possibility 
of any introduction of air, would, as it appears to me, be the fol- 
lowing : Take a caoutchouc tube, one end of which shall by trial 
be found to enter the orifice of the vein, attach to its larger end a 
metallic pipe that may in a moment be affixed to the nozzle of 
the syringe, to which it should closely and securely fit. Then 
withdrawing the piston of the syringe, (this instrument havin" 
been previously raised to the proper temperature,) receive into its 
cavity about four ounces of blood taken in full stream from the 
arm of the healthy individual. The operator then adjusts the 
piston, attaches quickly the metallic extremity of the caoutchouc 
tube to the nozzle of the syringe, holds the instrument with the 
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handle downwards till by pressing up the piston he expels all the 
air from its cavity, and finds the fluid appear at the mouth of the 
caoutchouc tube. The instrument is then brought horizontal, and 
the end of the flexible tube insinuated into the opening of the vein, 
and carried on, above the upper point at which the vessel is com- 
pressed ; the assistant shifting his finger so as to renew the com- 
pression upon the vein and tube. The operator then injects the 
blood gently into the vein, so as to avoid any sudden shock as it 
reaches the heart, an assistant at the same time making gentle 
friction with the finger towards the armpit along the course of the 
vessels. The process thus described in detail to render it intelli- 
gible, should be executed without a moment's loss of time, lest 
the blood should chill or coagulate in its transit. It is necessary 
to warm the syringe as above directed, but care must also be 
observed that it does not much transcend the proper temperature, 
as the excessive heat might curdle the serum. Another danger 
to guard against is the introduction of air, as this in all probability 
would be attended with fatal consequences. This accident has 
not, however, taken place in any 0/ the cases reported, and may 
be readily obviated by observing the precautions mentioned. As 
a further measure of protection, and especially if there was any 
dribbling of blood from the end of the caoutchouc tube, this 
might be flattened by pressure between the thumb and fore finger, 
and thus inserted into the vein. The introduction of four ounces 
of blood has usually been found sufficient to prevent death from 
anaemia ; but if this amount did not produce the requisite effect, the 
process might be repeated. The wound in the skin is to be after- 
wards closed, so as to cause it to heal by the first intention. The 
injection of medicated fluids into the venous system has been 
practised according to the same method, though it is questionable 
that any case can arise that would justify the measure. 

Dr. Blundell, who may be said to have revived this operation 
in England, invented an apparatus for the purpose of transfusing 
the blood in an almost continuous stream, which, as it has been 
modified by the makers, consists of a syringe, to which a tubule 
and basin are permanently attached. It is employed in the fol- 
lowing manner, and should be preferred when at hand to the more 
ordinary instruments described above. The blood is permitted to 
flow into the brass basin attached to the extremity of the syringe. 
As it accumulates in the basin, it should be absorbed by raising 
the handle of the syringe, and then propelled onwards through 
the tubule attached to it. When the air has all been expelled 
from the tubule, and blood unmingled with any bubbles issues 
from the end, the beak should be inserted in the vein. The blood 
is then to be alternately drawn up from the basin and propelled 
into the vein, not more than an ounce and a half ever being per- 
mitted to accumulate in the basin. This process should be steadily 
and gently performed, the operator watching from time to time the 
expression of the patient's countenance, and if unpleasant symptoms 
occur after two or three ounces of blood have been transfused, the 
proceeding should be suspended for a moment to allow them to 
subside. Dr. Blundell thinks that seldom more than half a pint 
or a pint of blood can be needed. A case has recently been re- 
ported by Dr. J. C. Prichard,* in which a pint was successfully 
transfused at a single operation. 



* Prov. Med. Journal, cited in Phil. Med. Examiner, Sept., 1843. 



VARICOSE VEINS. (PL. V.) 

The permanent dilatation of the veins is known under the name 
of varix, the most frequent seat of which is in the lower extremity. 
It is attended by various forms of pathological alteration. In the 
varicose vein, there may be either a simple dilatation without 
change of texture, or a dilatation with thinning of the coats ; or 
there may be a general or partial thickening of the coats, with 
elongation of the vessels so as to cause them to assume a flexuous 
direction. • The valves are sometimes so thickened and enlarged 
as to form pouches across the cavity of the vessel in which the 
blood lodges and becomes coagulated, and in which also small 
rounded osseous bodies occasionally form, known under the name 
of phleboliths . 

A great number of processes have at different times been em- 
ployed in the treatment of this affection, viz., compression, ligatures, 
suture, resection, section, incision, excision, and cauterization. 

Compression. — Simple compression is but a palliative measure, 
and if employed at an early stage, and habitually continued, will 
check the progress of the disease, so as to render it a source of 
but little inconvenience. In the old and infirm and in individuals 
with much constitutional irritability, compression is almost the 
only means of relief to which the surgeon can with propriety re- 
sort. It is made with a laced stocking, or a roller bandage, neafly 
and closely adjusted to the limb, and extended from its extremity 
to a little above the upper limits of the affection. Surrounding 
the limb with a succession of adhesive straps is a measure that 
has also been occasionally employed for this purpose. 

Compression with the immovable apparatus applied as in the 
treatment of fractured limbs, has been employed by Mr. Teale, of 
Leeds, Eng., and alleged to have been successful in effecting a 
permanent cure. 

Compression at several points, so as to close the vessel by adhesive 
inflammation. (Process of Sanson, PI. 5, fig. 1, c.) — The instru- 
ment employed by this surgeon consists of two small parallel plates 
forced together by a screw. Between these two plates the vein, 
raised in a fold of skin, is to be placed. The pressure made with 
the screw should be but moderate, and at the end of twenty-four 
hours shifted to another portion of vein, in order to avoid pro- 
ducing mortification. Several cases of successful treatment by 
this method have been reported. It is, however, but little used. 
The same process has been applied to the veins of the cord and 
scrotum. 

Compression after incision. (Process of Delpech.) — This consists 
in laying bare the vein by a longitudinal incision an inch long, 
and gliding below it a piece of prepared spunk over which the 
vein is to be flattened by the application of two adhesive strips, 
with the object of causing its sides to unite by adhesive inflamma- 
tion. This process has been but little employed, and is little 
deserving of confidence. 

Compression over a pin or needle. (1st Process of Davat, PI. 5, 
fig. 1, a, and fig. 3.) — Raise the vein in a fold of skin, through 
the base of which and below the vein a pin or needle is to be 
passed transversely. Around this needle is to be wound a hare- 
lip suture, sufficiently tight to keep the anterior and posterior 
surfaces of the vein in close contact. Several pins, from four to 
ten or twelve, should be employed at little distances from each 
other, upon the main trunk and its principal branches, so as to cut 
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off effectually the route of the blood through the superficial veins, 
and cause it to return by the deep-seated. Velpeau prefers to sur- 
round the two ends of the pin merely with the thread in vertical 
turns (PI. 5, fig. 1, No. 2,) rather than in the form of a figure oo, 
as it is less disposed to cause ulceration of the skin. An elliptical 
wrapping of the pin, however, as shown at fig. 4, is decidedly 
preferable to either. 

Process of Davat. — After the introduction of one pin, as 
above described, a second is to be entered a little lower, perpen- 
dicularly through the skin and both surfaces of the vein ; it is to 
be carried in the direction of the vein under the first pin and 
brought on the opposite side, piercing a second time the two 
surfaces of the vein and that of the skin. The two pins are at 
right angles with one another, and are each to be wound with the 
hare-lip suture. 

In my own practice, the first process has answered best. When 
the vein, as for instance the saphena on the thigh, is covered by 
a layer of superficial fascia, it is difficult to raise it up so as to pass 
the second pin readily in the prescribed longitudinal direction. 
Its effect also has appeared to be rather injurious than otherwise 
in producing two transverse folds of the vein, which keep the 
sides from coming so well in contact as when the single pin or 
needle is passed across and covered with a compress and bandage. 
From the sixth to the tenth day the obliteration will be usually 
found complete, and the pins may be removed. I have several 
times employed two or three separate pins in this way, upon the 
saphena along the inner face of the thigh, when the enlargement 
of the vessels had extended from the leg upwards upon this region; 
while others were introduced concurrently upon the vessels of the 
leg. In no instance have I failed by this method to produce a cure, 
or very marked amelioration. A bandage wound tightly on the 
extremity from the groin downwards, and perfect rest in the 
horizontal position, were the means employed to guard against 
the supervention of phlebitis, which, as reported by Velpeau, 
Lallemand, and Serres, has in some instances been attended by 
fatal consequences. 

This process, in the opinion of the author, is greatly to be pre- 
ferred to any of the other modes of operation, so perplexing by 
their number, which have been devised for the management of 
this troublesome affection. 

Suture. (Process of Fricke.) — This consists in passing a nee 
die in a longitudinal direction, so as to twice traverse the coats 
of the veins, as in the introduction of the second needle of Davat. 
The needle is to be drawn through at once, so as to leave a thread 
in the wound, over which a compress and bandage are to be ap- 
plied. In two days, according to Fricke, a coagulum forms so as 
to obliterate the vein. This process has been received but with 
little favour, and has only been in a few instances employed. 

Acupuncturation. — Little more value is attached to the pro- 
cess by acupuncturation with a fine needle, employed by Lalle- 
mand. The needle is passed through both sides of the vein, 
making of course two punctures in the skin. It is to be left in 
from two to six days, or in fact till the parts around it become 
swollen and reddened, and the vein is felt more compact and cord- 
like. The irritation of the needle is said to cause in the first 
instance a coagulation of the blood, and finally an effusion of 
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lymph, which obliterates the vessel. In large trunks the simulta- 
neous introduction of two other needles is advised. 

Ligature. (Process of Sir E. Home and Beclard.)— The princi- 
pal trunk of the diseased veins is to be exposed at its most super- 
ficial position and tied like an artery. The vessel is then to be 
divided above the knot. Others leave the vessel uncut ; some 
surround it with two ligatures, and remove a portion of the vein 
between them. It has even been directed to divide the vessel 
transversely with a cut from within outwards through a fold of the 
skin, and then to draw out the upper portion of the divided vessel 
with the forceps, and tie it ; the bleeding from the lower to be 
checked with a compress and bandage. Fatal results have but 
rarely followed the application of this process ; but as the vessel is 
interrupted only at one point of its course, the other superficial 
veins are disposed to enlarge subsequently, so as to render the 
relief only temporary. In operating upon the saphena, near the 
bend of the knee, it is necessary to avoid including in the ligature 
the accompanying nerve. 

As the clot in the veins becomes thoroughly solidified, accord- 
ing to Mr. Wise, in forty-two hours after the operation, he has 
proposed to diminish as much as possible the irritation arising 
from the ligature, by tying it with a running knot, (PI. 4, fig. 2, 
No. 5,) and removing it as early as twenty-four or thirty-six 
hours after its application. 

Various plans have also been proposed for the subcutaneous 
obliteration of the veins by ligature ; these will be described 
under the head of Varicocele, to which the method is commonly 
considered more appropriate. 

Resection without ligature. — After the vein is exposed by a 
longitudinal incision, it is to be isolated and cut across at the 
two extremities of the wound, and the separated portion removed. 
The retraction of the two ends of the vein under the skin, pre- 
serves them from the contact of the air, and exposes them less to 
the risk of inflammation than when ligatures have been applied. 

Section. — The section of the vein may be made by one of two 
processes. 1st. By simply dividing across, the vein and the fold 
of skin raised with it, or by introducing the knife flatwise by a 
puncture between the skin and vein, turning the edge backwards 
and dividing the vessel by a subcutaneous cut. The latter, which 
is the process of Sir B. Brodie, was devised for the purpose of 
preventing the introduction of air, which he supposed to be the 
common cause of the phlebitis that occasionally followed section 
by the former method. It has been lauded by many English sur- 
geons ; but experience has shown that it is not altogether exempt 
from this danger. When the skin is cut across at the same time 
with the vein, the blood should be pressed out from the vessel, 
and the wound dressed flat with charpie or lint. The suppurative 
inflammation which follows causes the obliteration of the vein. 
Of forty cases in which this method was employed by Velpeau, 
death followed but in one. 

The section, to be effectual, must be made on all the separate 
knots of dilated veins. 

Incision. — This method differs from the preceding chiefly in 
the direction of the cut, which is longitudinal. It has been em- 
ployed only in cases, where from the great number and size of the 
enlarged veins, the knots were of unusual dimensions, and not 
amenable to other modes of cure. 
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Multiplied incisions. (PL 5, fig. 2, No. 7.) — Two circular liga- 
tures are to be applied over the skin, above and below the dilated 
mass of veins. Several incisions with a lancet, one to two inches 
long, are to be made through the skin and outer wall of the veins, 
so as to allow them to be completely emptied of the coagulated 
blood they contain. The wounds are then closed with adhesive 
straps, and compression made immediately with a roller bandage, 
in order to flatten the veins and prevent their filling anew with 
blood. 

Single incision. Process of Richerand. (PI. 5, fig. 1.) — The 
skin and walls of the tortuous varicose veins, are to be divided 
longitudinally with a convex bistoury, down to the aponeurosis. 
The length of the incision required, will be varied according to 
the extent of the disease, from three to six or seven inches. The 
coagula of the veins are to be forced out by pressure, and the 
wound filled with lint, which is to be retained by a roller lightly 
applied. At the end of three or four days the dressings are to be 
removed ; the veins will then be found obliterated. The wound 
is to be dressed afterwards as under ordinary circumstances. 
The enormous wound occasioned by this process is frightful to 
the patient, and more or less liable to be followed by phlebitis or 
phlegmonous erysipelas. It does not admit of the immediate 
application of a compressing bandage, like the process by several 
small incisions, which is clearly entitled to a preference as being 
less dangerous and equally successful. 

Excision or extirpation. — This should only be employed, if at all, 
in circumscribed masses of the convoluted veins of the leg, which 
can be isolated and removed without involving the larger venous 
trunks. If the skin is sound, it is to be raised in a transverse 
fold over the vein, and divided with the bistoury from within 
outwards. The vein is then to be cut across at the two ends of 
the incision, and compression with a ribbon made below in case 
the flow of blood is troublesome. The mass of dilated and con- 
voluted veins is next to be dissected out. If the skin is adherent 
to the vein, an elliptical incision is to be made, so as to remove 
the diseased portion of it with the latter. 

Cauterization. This was practised by the older surgeons, who 
made use of the heated iron. Latterly, the caustic potash has 
been much employed for the purpose by MM. Gensoul, Bonnet, 
and several English and American surgeons. The process is 
effectual, but painful and tedious; and if the disease is so exten- 
sive as to require the application of the caustic on many points, it 
is liable to be followed by oedema of the limbs. It is alleged, 
however, that it is less frequently succeeded by a relapse, from the 
reopening of the channel of the vein at the places where it had 
been previously obliterated, than any of the other processes for the 
same objects which have been noticed. M. Gensoul limits, and 
it appears to me with propriety, the use of this means to cases in 
which there is ulceration of the part attended with hemorrhage. 
M. Bonnet employs it as his usual treatment. 

Process of Bonnet. — The directions given by this surgeon are, 
to apply upon the track of the vessel, as in forming an issue, 
several portions of the caustic, at points three or four inches 
apart, and where the vein is found overlaying a muscle. The 
application of the caustic over the bony or fibrous structures 
might be followed by troublesome ulceration. It should not, 
therefore, be made below the middle third of the leg, nor above 



the middle of the thigh. Two successive applications of the 
caustics are required upon the same site to reach the vein, since 
the use of a single piece sufficiently large to open the vein would 
produce too extensive a destruction of the skin. The first appli- 
cation is to destroy only the skin and cellular tissue, without inter- 
rupting the course of the blood in the vein. The second application 
is to be made upon the centre of the eschar three or four days after 
the first, and if the vein lies deep, the eschar should be previously 
cleft with the knife. When the second slough comes away, the 
vessel is found laid open, and some hemorrhage follows. The 
inflammation which attends the cure of this adventitious ulcer 
blocks up the vein. No other precaution is needed as a guard 
against the occurrence of phlebitis than confining the patient to 
his bed. This process, according to its author, generally succeeds 
in the adult, but has failed in the cases of old men. 

If the plan of cure by caustic is adopted, it will be found more 
rapid, certain, and less painful, to adopt the following process of 
M. Laugier, viz., to make an incision over, but without opening 
the vein, so as to expose its walls for about half an inch. The 
incision in the skin should be about an inch long. A piece of 
greased lint with a longitudinal fissure in the centre, is then to be 
laid over the wound, and through this opening a piece of stiff 
Vienna paste, (see page 21,) half an inch square, and tapered 
on one side into a wedge, is to be passed with its thin edge be- 
tween the lips of the wound, so as to rest firmly upon the vein. 
The loose ends of the lint are then to be turned over the back of 
the wedge and fastened down with a strap of adhesive plaster. 
The pain is over in about half an hour, and is not severe. In a 
case in which this practice was successfully employed by Mr. 
Clay, of Manchester, England, a large slough was formed in three 
days, and was thrown off* under the use of poultices at the end of 
fourteen. 



II. OPERATIONS UPON THE ARTERIES. 



LIGATURE OF THE ARTERIES IN THEIR COURSE. (PL. VIII.) 

General observation. — An artery is tied in its course, for the 
purpose of arresting the flow of blood along the trunk of the 
vessel, beyond the place at which the ligature is applied. It is 
practised occasionally for incised or gunshot wounds, when the 
retracted ends of the divided vessels without ceasing to bleed are 
so masked by effused and coagulated blood, that they cannot be 
seized with the forceps or tenaculum ; when an artery is lacerated 
by the sharp edge of a fractured bone ; in cases of secondary 
hemorrhage from the face of the stump not otherwise control- 
lable ; in continuous bleeding from the cavity of a wound, left by 
the ablation of tumours; but more frequently than all, for the 
cure of the various kinds of aneurism. It is the larger vessels 
only that in this way become the subject of operation. These 
are usually lodged, for the greater part of their course, in the 
interstices between particular muscles, and have definite rules as 
regards their origin and direction, which are subject only to occa- 
sional variations, well defined in the different treatises on anatomy. 
Each artery is composed of three tunics — one of them, fragile and 
polished, called the internal or sero-mucous — a second, fibrous, 
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contractile and yielding, called the middle or elastic — a third, 
forming B dense, compact envelope, closely embracing the latter, 
called the external or cellular coat. The artery is attended by one 
or two satellite veins, and very commonly by a nerve. These are 
nLrain immediately surrounded by a general cellular sheath, which, 
with the parts it contains, is lodged under one, two or more of the 
Livers, called fascia? or aponeuroses. 

Three objects are to be held in view in the operation for tying 
an artery, in its course. 1st. To uncover the common bundle 
formed by the artery, veins and nerve. 2d. To isolate the artery 
from the accompanying parts ; and 3d. To place the ligature round 
the artery. 



1 . To expose the sheath of the vessels, 
a. When about to commence the operation, the surgeon from 
his knowledge of the structure of the parts, is to figure out in 
his mind's eye the exact position of the vessel, and the depth at 
which it runs. He should make the muscles contract, between 
which he is to cut down upon the vessel, in order to discover the 
real line of their interstice, as this is found to vary according to 
the different degrees or development of the muscular system. If 
the artery be superficial it may be traced by its pulsations. If too 
deeply placed for this, its prescribed course may be gently traced 
on the skin with the handle of the scalpel, or, if need be, marked 
with ink, and the operation proceeded with according to the rules 



PLATE VHL— LIGATURE OF THE ARTERIES IN GENERAL. 

This plate exhibits under their several heads the successive steps of the surgeon in the common method of tying the 
vessels. The success, safety, and neatness of the operation, will depend to a great degree on the surgeon 
rendering himself familiar with the processes by practice on the dead body, and following them closely in the 
order indicated in the figures, in his operation upon the living. 
Fig. 1. — Incision of the skin. 

In the drawing, the incision of the skin is represented as made with the bistoury in the first position. The common 

scalpel in the third position, as has been before observed, answers fully as well for this purpose. 
a. The wound, which should extend only through the skin and superficial fascia, b. Bistoury in the first position. 
Fig. 2. — Incision of the superficial aponeurosis upon a grooved director. 

a. Bistoury held in the second position, cutting edge upwards, dividing the aponeurosis, h. Grooved director, 
c. Wound. 
Fig. 3. — Separation of the muscles. 

a. Ring and middle fingers of the surgeon's left hand. h. Fingers of an assistant placed on the opposite side of 
the limb, drawing the muscles out of the way, on that side of the wound, c. Grooved director held in the right 
hand ; with this the surgeon tears the intermuscular tissue, till he brings into view the sheath of the vessels at 
the bottom of the interstice. 
Fig. 4. — Opening the sheath of the vessels. 

a. Dissecting forceps held in the surgeon's left hand, and elevating a portion of the sheath of the vessels, b. Bis- 
toury held in the seventh position, incising the base of the fold. Without relaxing his hold of the forceps, the 
operator next lays down the bistoury, and takes the grooved director in order to enlarge with its point the opening 
in the sheath as seen at fig. 5. 
Fig. 5.— Isolation of the side of the artery next the operator. 

a. Sheath raised with the forceps in the left hand. b. One-half the diameter of the artery exposed by breaking 
with the point of the director the cellular tissue by its side. 
Fig. 6.— Isolation of the opposite side of the artery. 

a. Sheath raised on this side with the forceps, b. Grooved director used for the same purpose as in fig. 5. As soon 
as the vessel is isolated on this side, the hand is inclined so as to pass the point of the director under it in the 
direction of the operator. This is the most important step of the operation, as great care is required to avoid 
all injury of the accompanying veins, nerve, or of the artery itself, and to raise the latter only, astride of the 
instrument. The curved aneurismal needle is occasionally employed instead of the director, and especially for 
deep-seated vessels. J 

Fig. 7.— Introduction of the eyed probe, threaded with the ligature. 

This is required in case the grooved director has been used to raise the vessel. The eye may be near the probe 
point, or at the opposite end. If near the point, the instrument may be only passed part way under the vessel, 

A* TT 1 ^ gatUre draWn ° Ut With the f01 ' Ce P S ° r blunt hook ' the other e *d of the ligature becoming 
detached as the probe is withdrawn. fc 

Fig. 8.— Elevation of the artery in the loop of the thread. 

This step is employed merely as a precautionary measure, in order that the operator before tying the thread may 

assure himself by a circular inspection of the artery, that it alone is enclosed in the loop. 
rig. y. — Double knotting the ligature. 

The drawing represents the uniform action of both hands on each extremity of the ligature, and the mode of applying 
the thumbs to increase the tightness of the knot. g 
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which are laid down in each case with almost mathematical pre- 
cision. It is prudent also in most instances, before and during 
the operation, to determine by the touch whether there be any 
neighbouring or anomalous branch in the way, which, if such 
should be the case, it would be desirable to avoid. The tourni- 
quet or other means of compression need not usually be applied ; 
as, by interrupting the pulsation, it would destroy a useful guide 
to the discovery of the vessel. But if a large artery is to be tied, 
and the surgeon has not had experience in the particular case, it 
is a useful measure of precaution, and may be tightened during 
the operation in case of sudden hemorrhage. If, however, the 
operator intends to open the sac of an aneurism, turn out the blood 
and apply a ligature to the vessel above and below the tumour, it 
is a step which should not be neglected. 

b. The integument is now to be opened. If the artery be su- 
perficial, the skin should be incised directly over its track. If 
it be somewhat deep, it is better, as giving a greater certainty of 
falling upon the muscular interstice, to divide the skin, after the 
direction of Lisfranc, somewhat obliquely over the course of the 
vessel. Having decided upon the most accessible or appropriate 
point for operation, the surgeon, making the skin tense in the 
ordinary manner without altering its relation to the artery, di- 
vides it carefully from without inwards, with the scalpel, for an 
extent of two to four inches, according to the depth of the vessel 
from the surface. Or, placing his thumb and fore finger on the 
course of the vessel, raises up with the aid of an assistant a fold 
of skin, and divides it from within outwards, with the bistoury 
entered at its base. By raising up one lip of the wound with the 
thumb and finger, the incision can then be readily enlarged to 
the requisite extent. This latter plan is not applicable in all 
parts of the body, for where large superficial veins exist along 
the line of incision, they run a greater risk of being wounded by 
this method than by the incision from without inwards. It has 
been suggested by M. Lisfranc, that the ends of the fingers of the 
left hand should be placed vertically over the line of the vessel, 
and the incision made along their dorsal edge. This method I 
have found very satisfactory in practice. Care, however, must 
be observed to make the pressure directly down upon the pulsa- 
ting vessel so as not to disturb the relations of parts, and confuse 
the subsequent steps of the operation. 

c. The fascia superficialis, and the superficial aponeurosis, 
which cover even the most superficial of the trunks that require 
a ligature, are next to be opened. These may be divided, if the 
vessel be deep, directly over its course with the knife; if super- 
ficial, slightly to one side. But it answers equally well, and is 
safer and surer, to make a small puncture through these mem- 
branes at the lower end of the wound, push in the grooved di- 
rector so as to raise them up one at a time, and having observed 
that there is no superficial vein or nerve in the way, run the knife 
along the channel in the instrument the whole extent of the in- 
cision of the skin. If the artery be superficial, it is now seen in 
its sheath; if. deep, we must seek the proper muscular interstice, 
according to the rules given in each case, open it by breaking the 
cellular tissue with some sweeps of the finger, the point of the 
director, or the handle of the scalpel, and, if need be, with a few 
touches of the edge, until the shining surface of the second apo- 
neurosis which covers the deep vessels is brought into view ; this 
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is then to be opened in like manner as the first or superficial apo- 
neurosis. If the tension of the superficial fasciae presents an ob* 
stacle to the separation of the muscles, it may be cross cut with the 
scalpel at the ends of the wound. If the surgeon follow method- 
ically each of these steps, avoiding all precipitancy in searching 
for the vessel, he will accomplish his object in a short space of 
time, and with great certainty and safety. 

2. The isolation of the artery* 

a. The lips of the incision are to be held asunder with the 
fingers of an assistant, or a pair of blunt hooks, and the blood 
removed from the bottom of the wound by pressing in a sponge 
wetted with cold water. If compression has been employed on 
the main trunk of the artery, it is to be slackened in case of doubt 
as to the position of the vessel, in order to render this evident by 
its pulsation. When the sheath of the vessel is fairly exposed, 
it is to be raised with a pair of forceps over the artery, and opened 
by a horizontal cut with the point of the knife, the edge of which 
is to be held so that no accidental slip will endanger the parts 
below. Without loosening the hold of the forceps, the end of the 
grooved director is entered at the opening thus made. If the 
sheath be found too resisting to be readily torn with the point of 
the director, it is to be raised on this instrument and slit for a 
few lines along the groove with the scalpel or a probe-pointed 
bistoury. Then breaking cautiously the cellular tissue on either 
side of the artery, so as to separate it from the veins and nerve, 
the operator passes the point of the grooved director below and 
brings it out on the opposite side of the vessel. This last step is 
the most difficult part in the isolation of the vessel. The end of 
the fore finger of the other hand should be placed at the point of 
emergence, so as to present resistance to the instrument, and 
push out of the way the nerve or vein, in order that neither may 
be contused or raised with the artery. If the cellular tissue, 
which is pushed before the director, does not yield to its point, it 
may be nicked with the edge of the knife. If the vessel be super- 
ficial, the director is to be carried at right angles to it. If some- 
what deep, it should be passed rather obliquely to its course, the 
deeper sides of the wound offering less obstacle in that direction : 
at the same time the instrument should be bent near the end ; the 
common silver or steel director being sufficiently flexible to take 
any curve requisite for the occasion. But in vessels still deeper 
placed, as the posterior tibial, iliac, and subclavian, some one 
of the various kinds of curved aneurismal needles must be em- 
ployed. 

3. Application of the ligature. 

Having ascertained, by careful examination, that the artery 
alone is raised on the director, a common eyed probe, threaded 
with the ligature, and slightly bent upwards at the entering end, 
is passed along the groove of the instrument. This end of the 
probe is to be seized with the thumb and fingers, or a pair of for- 
ceps, and carried through, at the same time that the director is 
withdrawn in the opposite direction. If the ordinary aneurismal 
needle be employed, no director is required ; the ligature, which 
is carried near the point, is passed with the instrument under the 
vessel, and is to be seized on the opposite side with the forceps. 
A very admirable instrument for securing deep-seated vessels, on 
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the plan of Bellocq's tube, has been devised by Professor Gibson, 
of the University of Pennsylvania. Professor Horner, of the 
same institution, employs an instrument shaped like the shoema- 
ker's awl, notched near the point for the attachment of a ligature 
with a slip-knot. Many surgeons employ the needle of Mott, which 
unscrews near the end, so that the beak may be detached and drawn 
through with the ligature. Various other aneurismal needles will be 
shown in connection with the plates, the two best of which, accord- 
ing to my own experience, is that of Graefe, which is curved on the 
side; and that of Physick, consisting of a blunt-pointed needle, 
held in the artery forceps of that surgeon, a drawing of which is 
given in the operation for suture of the palate. 

b. Knotting the ligature. — Having raised the artery by draw- 
ing on the two ends of the ligature, to see whether it arrests the 
pulsation below, and thus avoid all possibility of a mistake which 
has sometimes been made — that of tying a nerve instead of the 
artery — the ligature is to be firmly secured with the common 
double knot. It should be tied directly across the vessel, for if 
the direction of the loop be oblique, it might, by descending on 
one side, become so loose as not sufficiently to compress the ar- 
tery. If the vessel lay at the bottom of a deep and narrow wound, 
each fold of the knot should be firmly tightened by the ends of 
the fore finger of either hand passed down, back to back, upon 
the artery ; a method which will be found in almost every case 
superior to the use of any of the complicated serre-nceuds that 
have been invented. It was till recently considered indispensa- 
ble, for the safe obliteration of the vessel, that the ligature should 
be tied so tight as to divide the middle and internal coats; and 
though this is more usually and properly the result, experience 
has shown that the blocking up of the vessel by the formation of 
a coagulum and the effusion of lymph, is as completely effected 
when the inner walls of the vessels are merely held in close but 
firm contact. Abernethy and John Bell were in the habit of ap- 
plying two ligatures, and dividing the vessel between them, in 
order to allow it to retract as an additional precaution against 
hemorrhage — a practice which is now abandoned. 

c. Dressing. — The dressing of the wound should be simple. It 
has for its object the accomplishment of union as far as possible 
by first intention. One tail of the ligature is to be cut off' near the 
knot, and the other brought out over the nearest portion of the 
skin. The French practice of carrying it out at the lower end of 
the wound is not always the most advisable, as it may, from the 
length and obliquity of the tract, lead to the formation of a sinuous 
ulcer. The wound is to be closed with adhesive straps, and 
lightly secured, when practicable, with a compress and roller. 
The member is to be placed in a position that will relax the mus- 
cles. If the artery tied has been a large one, as for instance the 
iliac, femoral, or subclavian, the limb, to preserve the vital warmth, 
should be for a time wrapped with flannel, or what answers better, 
as serving to prevent the weight of the part from interfering with 
the enlargement of any of the superficial capillaries, laid upon a 
bed of loose soft wool. If the loss of temperature in the limb that 
at first attends the operation be persistent, friction should be 
made in addition, with a slightly stimulating and aromatic lini- 
ment. The ligature is to be left untouched for eight to ten days 
for the smaller arteries, and for two weeks or more for the larger ■ 
and is not in any case to be removed till it follows a very slight 



pull, as that is the only evidence we have of its having divided 
the vessel by ulcerative absorption, and of the probable closure 
of the calibre for some little distance above. The three principal 
classes of accidents to be dreaded, are, 1. Those which may result 
from plethora, on account of the mass of blood being confined to a 
smaller circuit than usual. This is to be obviated by blood-let- 
ting and the usual antiphlogistic regimen. 2. Hemorrhage about 
the period of the separation of the ligature. From whatever cause 
this may arise, it requires immediate compression to be made on 
the surface of the wound, or over the trunk of the vessel above, 
or, this not sufficing, the tying again of the vessel, if practicable, 
at a higher point. 3. Gangrene, where the principal trunk of the 
limb has been tied for aneurism. This disaster has sometimes, 
though very rarely, been known to follow. It occurs more fre- 
quently when the ligature has been required on account of a severe 
gun-shot wound, compound fracture of a bone, or other severe 
injury. But it is more especially to be dreaded when, in conse- 
quence of a previous wound, or from bungling during the opera- 
tion, the large conducting vein from the limb has been likewise 
injured, or where an aneurismal communication has been formed 
between the artery and its accompanying vein. When gangrene, 
notwithstanding the use of all proper precautionary measures, 
follows, the only chance for the ultimate safety of the patient is 
speedy amputation. The rules for the application of ligatures to 
the different vessels, are as follows. 
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OF THE ARTERIA INNOMINATA. 

Surgical anatomy. — The arteriainnominata is, after the aorta and 
pulmonary arteries, the largest arterial trunk in the body. It is 
given off from the top of the arch of the aorta to the left of the middle 
part of the upper bone of the sternum, and a little more than half an 
inch from its upper margin. It passes from this place obliquely 
upwards and outwards, to a point immediately behind the sterno- 
clavicular articulation of the right side, at the upper margin of 
which it divides into the right primitive carotid and right subcla- 
vian. In its rout it traverses the superior thoracic fascia of Coo- 
per, (which is an important means of protection to the cavity of 
the chest,) about four lines below its place of bifurcation. The 
trunk of this vessel is usually found from an inch and a quarter to 
an inch and a half long. Its diameter, in a well developed adult, 
is about half an inch. The place of its division is deep behind 
the sternum, from half an inch to three inches from the inner face 
of the top of that bone. In front, the vessel is separated from 
the sterno-hyoid and thyroid muscles by some loose cellular tissue, 
in which .are lodged many of the inferior thyroid veins that dis- 
charge into the left subclavian. Between these and the bone lies 
one part of great importance, the transverse vein, (left vena inno- 
minata,) which passes over from the left to the right side, but so 
near the root of the vessel ; however, as to be out of the way of the 
operation. 

When the head is thrown forcibly backwards and to the left 
side, the arteria innominata is drawn upwards, so that its point 
of bifurcation, as seen in Plate 9, fig. 1, is considerably above the 
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sterno-clavicular articulation. Posteriorly, it crosses obliquely 
the root of the trachea. On its inner face is the left carotid, and 
in the angle of divergence between these two vessels, projects the 
trachea. Externally, it rests for the greater part of its course 
upon the pleura covering the upper surface of the right lung. 
The right subclavian and right jugular veih, and the common 
trunk they form, as well as the pneumogastric nerve, are placed 
so much on the outer side of the artery at the point where it is 
tied, as not to be endangered in the operation, unless the surgeon 
errs by hunting too far outwards for the vessel, which, it is to be 
recollected, is lodged between the right margin of the trachea and 
the right sterno-clavicular articulation, immediately behind the 
sternal origin of the sterno-cleido-mastoid. 

Anomalies. — This great trunk is but rarely seen to deviate from 
the usual description. It occasionally, however, varies in regard 
to its direction and length, and has been found altogether wanting. 
I have in my cabinet several specimens of transposition of the 
great vessels coming off from the arc.h of the aorta. In one, the 
right subclavian originates on the left side, and crosses to the 
right between the trachea and oesophagus. In another having the 
same origin, it passes behind both these tubes. In a third, the 
two carotids spring from a common trunk, etc. 

Anastomosis. — Spontaneous aneurism of the arteria innomi- 
nata itself, has many times been met with, and instances have 
been noted by two observers,* where it was found with one or 
both of the branches that arise from it, obliterated after death. 
The anastomosing branches that may restore under such circum- 
stances the circulation to the right side of the head and neck, are 
the branches of the left vertebral and carotid; the thyroid, cervical, 
intercostal and internal mammary of the two sides, anastomose 
together so as to be able to return the blood to the right arm by 
the way of the supra and sub-scapular, external thoracic and 
circumflex vessels. The fact of its accidental obliteration serves 
in a measure to show the possibility of a successful result in the 
case of its being tied. The honour of having first performed this 
most serious, but as yet unsuccessful operation, is due to Professor 
Mott, of the University of the city of New York. 

Operation. Process of Mott. (Plate 9, fig. 1.) — The patient 
is placed in the recumbent position, with the neck slightly flexed 
and supported with a pillow, and the face turned to the opposite 
side in order to relax the sterno-cleido-mastoid muscle. The 
surgeon, standing upon the right of the patient, makes a trans- 
verse incision of three inches in length, commencing at the me- 
dian line of the neck, and extended outwards parallel with but 
half an inch above the upper border of the clavicle. Another 
incision of the same length is made along the internal border of 
the sterno-cleido-mastoid, terminating at the commencement of 
the first. The platysma muscle and the superficial fascia are next 
carefully opened so as to expose the sternal portion of the sterno- 
cleido-mastoid, which is to be divided on the grooved director 
previously passed behind it. The inner two-thirds of the cla- 
vicular origin of the muscle is to be cut in a similar manner ; the 
muscle is then to be reversed upwards and outwards, as seen in 
Plate 9. The sternohyoid and thyroid muscles are now to be 
divided, after having been cautiously raised on the director. The 

• Pelleian and Dr. Wm. Darrach. 



surgeon then opens with the finger or the director the cellular 
tissue lying above the vessel, carefully avoiding the right internal 
jugular vein, which is found a quarter of an inch to its outer side, 
and the inferior thyroid veins, which usually cover it in front, and 
are to be drawn off laterally. The finger falls first upon the primi- 
tive carotid near its root. The surgeon traces this vessel down- 
ward, and cautiously tears the cellular tissue till the innominata 
is exposed. The vessel in question being now discovered, it is 
to be separated on its outer or right margin from the vena inno- 
minata of the same side with the end of the director, and then 
pressing off lightly from it the vein and the recurrent laryngeal 
nerve, the ligature is carried with a curved aneurismal needle 
from without inwards around the vessel. 

In operations upon the subject, I have found it more convenient 
to make the longitudinal incision first, as the skin becomes relaxed 
after the transverse one is made. Before attempting to pass 
the ligature, I find it also best to raise with the forceps and di- 
vide on the front of the vessel a dense cellular layer, which is an 
extension downwards of the deep-seated fascia of the neck. Pro- 
fessor Mott secured the vessel with the ordinary silk ligature. 

Several other processes have been devised for the ligature of 
this artery. Graefe, who followed Dr. Mott in the operation, 
made only a longitudinal incision, along the inner side of the 
sterno-cleido-mastoid, and partly with his finger, and partly 
with the handle of the scalpel, separated the parts down to the 
carotid near its place of origin. Following this vessel, he reached 
the innominata, which he detached behind the upper part of the 
sternum from its sheath, so as to get his finger around it. M. 
Manec directs only the transverse incision to be made, and through 
that proceeds to isolate the vessel. 

Process of King. — This as last modified consists of an oblique 
incision, carried inwards and upwards from the right sterno-cla- 
vicular articulation over the supra-sternal fossa, to the left sterno- 
cleido-mastoid muscle, the surgeon standing on the left side. 
The artery is to be sought for between the trachea and the sterno- 
hyoid muscles, and surrounded with a ligature passed from with- 
out inwards. This process, though brilliant in its execution on 
the dead body, must be attended with great difficulty in its appli- 
cation to the living, from the contraction of the muscles and the 
effusion of blood in so narrow a wound. That of Mott is to be 
preferred to all, as the most judicious in its plan, and leaving less 
to hazard in the delicate manipulations required. 

In each of the several instances in which the operation has as yet 
been performed, the patient sunk from hemorrhage between the 
periods of nineteen and sixty days; and it is yet a question whether 
the great size and depth of the artery, its proximity to the heart, 
and the probability of its disease in aneurisms of the carotid and 
subclavian do not present such difficulties in regard to the formation 
of a clot on the side next the heart by the time the ligature separates, 
as to offer insurmountable obstacles to its successful performance. 
In Manec's experiments upon the inferior animals, in which the 
effusion of coagulable lymph takes place with greater facility than 
in man, the safe obliteration of the vessel, even when previously 
healthy, occurred but twice in four times. Still, circumstances 
might possibly arise to justify its performance, especially when it 
is considered that the only alternatives presented are little to be 
relied on, viz: the securing of the carotid or subclavian on the 
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distal side of the tumour after the methods of Brasdor and War- 
drop, or the uncertain process of Valsalva. 

LIGATURE OF THE COMMON CAROTID— PLACE OF ELECTION. 

Surtrical anatomy. — The primitive carotid arteries pass out at 
the root of the neck upon either side of the trachea, placed about 
an inch apart, and ascend obliquely upwards and backwards in 
the direction of the angle of the jaw. The higher they ascend the 
farther they recede from the front line of the neck. On a level 
with the superior margin of the thyroid cartilage, they divide into 
two branches, the internal and external carotid. The position of 



the head materially influences the relative distance of the angle 
of the lower jaw from the place of bifurcation. When the head 
is depressed or the mouth opened, the arteries are covered by the 
angle of the jaw. When the base of the skull is horizontal, the 
point of division is nearly an inch below it ; and if the head be 
carried backwards, the distance is of course increased. The 
right carotid is shorter than the left, and somewhat more super- 
ficial near its origin, in consequence of its coming off' from the 
arteria innorainata. The left primitive carotid arises from the 
aorta, and as it passes up the neck, crosses the root of the trachea, 
is separated from the first bone of the sternum by the vena trans- 
versa, and has passing at a little distance behind it, the arched ex- 



PLATE II.— LIGATURE OF THE ARTERIA INNOMINATA AND SUBCLAVIAN. 



Fig. 1. (A) — Ligature of the arteria innominata. (Process of Mott.) 

The neck of the patient is slightly flexed, the head thrown back, the surgeon standing on the right side. The 
process for laying bare this great trunk exposes also the origin of the subclavian, carotid, and several other 
important parts. 

1. Triangular flap of the skin and superficial fascia, raised and pushed upwards and outwards. 

2. Sternal portion of the sterno-cleido-mastoid muscle, divided and reflected back. 

3. Divided tendon of the same portion of this muscle left connected with the sternum. 

4. Clavicular portion of the same muscle left undivided. 

5. 6. Place of division of the sterno-hyoid and sterno-thyroid muscles. 

7, 8. Upper section of the same muscles retracted and pushed inwards precisely as they appear on the operation 

upon the dead body. 
9. Deep-seated cervical aponeurosis, forming a covering to the artery in front, above which it has been divided 

on the grooved director — lower section only seen. 

a. Arteria innominata, raised above the sternum by the head being thrown backwards. 

b. Origin of the right primitive carotid. 

c. Origin of the subclavian. 

d. Anterior edge of the internal jugular vein. 

e. Thyroid vein crossing to the internal jugular. 

f. Phrenic nerve crossing in front of the subclavian artery. 

g. Descendens noni nerve crossing obliquely over the outer face of the carotid sheath to the sterno-hyoid and 
thyroid muscles. 

A ligature is seen applied about the arteria innominata, at the proper place for securing that vessel. Two more 
are thrown around the roots of the carotid and subclavian, showing the manner in which these vessels may 
be secured by the process of Mott for tying the arteria innominata. 
Fig. 1. (B).— This represents a similar opening of the integuments and soft parts as in fig. 1, A, with an exposure of 
the roots of the vessels that come off from the subclavian near its origin, a ligature being placed below each, 
to show the possibility of tying them in case of accident. 

1. Line of the transverse wound at the root of the neck. 

2. Line of the longitudinal wound along the inner border of the sterno-cleido-mastoid. 

3. Reflection of the triangular piece of integument. 

4. Deep-seated fascia of the neck, involving the sterno-hyoid and sterno-thyroid muscle 

5. Lower end of the scalenus anticus. 

6. Internal jugular vein. 

7. Graefe's aneurismal needle carried under the arteria innominata. 
.8. Origin of the subclavian. 
9. Vertebral artery, embraced by a thread near its root, and raised up so as to come into 

10. Inferior thyroid artery. 

11. Internal mammary. 

12. Transverse cervical artery. 



les, and covering the trachea. 



Fig. 2. — Ligature of the subclavian below the clavicle 
muscle. (Process of the author.) 



, or more properly speaking, of the axillary under the pectoral 
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tremity of the thoracic duct, which above the level of the sternum 
gets into the space between it and the left vertebral artery. 

With the exception of their lower end, they have similar rela- 
tions with surrounding parts. Each is enveloped in a sheath, 
behind which and separating it from the muscles on the front of 
the vertebrae, is the trunk of the great sympathetic nerve, and at 
the lower part of their course the inferior thyroid artery and recur- 
rent laryngeal nerve. The sheath embraces besides the artery the 
par vagum nerve and the internal jugular vein. The artery lying 
upon the inner side next the trachea and larnyx, the vein without, 
and the nerve between but somewhat posterior to the two. Delicate 
processes of' the sheath pass between these parts, from behind 
forwards, so as to keep them asunder ; but not so as to prevent 
the vein from slightly overlapping the artery. Just above the 
middle part of their course, the omo-hyoid muscle runs obliquely 
upwards and inwards over the front part of the sheath. Above 
this point the sheath of the vessels is covered only by the skin, 
platysma muscle and superficial fascia, and the descendens noni 
nerve which runs obliquely downwards and forwards. The artery 
is so superficial, that it may be seen or felt pulsating in a trian- 
gular space, bounded without by the anterior part of the sterno- 
cleido-mastoid, within by the ascending portion of the omo-hyoid, 
and above by the digastric. At its superficial position here, oppo- 
site the larynx, the ordinary operation for ligature of the carotid 
is performed. Below the omo-hyoid, the artery is more deeply 
placed. It is covered there, in addition to the parts above men- 



tioned, with the sternal portion of the sterno-cleido-mastoid, and 
the sterno-hyoid and thyroid muscles. 

Anomalies. — Anomalies in the course or origin of these vessels 
are very unusual. They have been referred to in the preceding 
article. 

Anastomosis. — >The anastomosing communications between the 
branches of these arteries and the surrounding vessels, are so nu- 
merous, that the circulation is readily re-established after the trunks 
have been tied. The vertebral, the internal carotid, the thyroid, 
lingual, facial, temporal, &c, of the two sides, communicate so 
freely together, that the pulsation in the trunk above the ligature 
returns in a short space of time. It is for this reason that ligature 
of the carotid is now so commonly abandoned in the treatment of 
erectile tumours seated on the branches of that vessel. 

Remarks. — The ligature of this vessel is rarely practised now, 
except for the cure of aneurism of the trunk or some of its branches, 
or in extensive wounds of the face and neck. In former times, it 
was much employed as a preparatory measure in resection of the 
jaws, removal of tumours from the face, and ablation of the parotid 
gland. But it has been found by experience, that secondary 
hemorrhage is apt to follow from the return of blood into the 
divided vessels, and that it is better to secure these as they spring, 
as the loss of blood may be temporarily checked so as to give time 
to find the divided branch, by pressure of the lower part of the 
carotid against the spine, which is sufficiently superficial for that 
purpose. Both carotids have been obstructed by ligature in the 



The patient is inclined upon the left side, with the right shoulder raised as high as the case will admit. An 
assistant places his thumb above the clavicle so as to make pressure on the main trunk between the scaleni 
muscles, in case it should be needed by an accidental wound of the vessels. The incision of the integument is 
made directly over the interstice, which may be felt through the skin separating the sternal from the clavicular 
portion of the pectoralis major muscle. The upper section consisting of skin and clavicular portion of the 
muscle, has been divided on the finger or director from within outwards, and in a direction at right angles 
with the course of the muscular fibres. 

a. Portion of the pectoralis major muscle, which takes its origin from the sternum. 

b. b. Clavicular portion divided across, and the ends reflected to expose the parts below. 

c. Posterior fascia of the pectoral muscle, found immediately on its inner face. 

d. Part of the same fascia, all the intervening portion having been removed. 

e. Tendon of the pectoralis minor near its insertion on the coracoid process, drawn slightly downwards with a 

blunt hook. 

f. Axillary vein at the front and inner side of the artery. 

g. g. Axillary artery — both these vessels are seen just as they got below the clavicle, where they take the name of 

subclavian. 
h. Anterior root of the brachial plexus of nerves, lying behind and to the outer side of the artery. Posterior to 

this root are seen the other branches of the brachial plexus. 
i. Cephalic vein of the arm crossing in front of the nerves and the artery, to empty into the axillary vein. Above 

this, another small vein is seen winding over the artery to reach the axillary vein. A third small venous 

branch is seen coming up in front of the artery. 
k. Origin of the external thoracic arteries by a common trunk from the axillary, as was the case in the subject 

from which this drawing was taken. 
/. One of the external thoracic nerves. 
A ligature is seen applied about the artery in the upper part of the wound near the clavicular fossa, at the usual 

place of operation. Another at the lower part of the wound, embraces the artery just above the pectoralis 

minor and below the cephalic vein. One of the many advantages which attend this process, is the facility of 

largely uncovering the vessel without much dissection, so as to apply the ligature upon either one of these 

points as may be desired. 
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individual. Professor Mott tied them nearly simultaneously 
in a case of desperate necessity. The patient died in the course 
of twenty-four hours, and it is questionable whether the human 
brain could sustain the sudden deprivation of two such columns 
of blood as those sent up by the carotids. Where a considerable 
interval of time has elapsed between the operations for ligature of 
the two vessels, the result has been more successful. The artery 
may be tied at two points, either above or below the omo-hyoid 
muscle. 



LIGATURE AT THE PEACE OF ELECTION OR UPPER THIRD OF 
THE CAROTID. (PL. X.) 

Operation. — The patient is placed in the recumbent posture, 
with his shoulders a little elevated, the face turned to the opposite 
side and supported by an assistant, and the chin carried back so 
as to extend the integuments on the front of the neck. An inci- 
sion is then made on the anterior edge of the sterno-cleido-mastoid, 
commencing an inch below the angle of the jaw, and extended 
half-way down the neck. Before commencing the incision, de- 



press with the fingers of the left hand, the groove intermediate to 
the trachea and the edge of the muscle, so as to make the latter 
more conspicuous. After section of the skin, raise and divide 
successively on the director the platysma muscle and superficial 
fascia, taking care to avoid wounding the anterior jugular vein, — 
a branch usually met with connecting this with the external jugu- 
lar, — or any of the lower superficial nerves. The deep-seated 
layer of fascia, connecting the edge of the sterno-cleido-mastoid 
to the sterno-thyroid and hyoid muscles, is to be divided in like 
manner on the director. The scalpel is now to be laid down, the 
chin lowered to its usual position so as to relax the muscles, and 
the margins of the wound held asunder by blunt hooks or the 
fingers of an assistant. With the point of the director or forceps, 
or the end of the left fore finger, break the cellular tissue so as to 
expose the sheath of the vessels, over which and partly through 
which will be seen crossing the descendens noni nerve. In some 
operations on the living subject, I have seen this nerve as large 
nearly as the par vagum, but easily distinguished from it by its 
oblique and superficial position. Raise the sheath carefully with 
the point of the forceps, and open it upon its inner side over 



PLATE X.— LIGATURE OF THE ARTERIES OF THE HEAD AND NECK. 

OF THE PRIMITIVE CAROTID AND EXTERNAL CAROTID ABOVE THE OMO-HYOIDEUS. 

The incision is made along the internal edge of the sterno-cleido-mastoideus and is larger than necessary in operations 
on the living subject, in order to render the plate more useful, by showing fully the relation of the different 
parts involved. The head is represented thrown back, and the face a little inclined to the opposite side. 

(A). One edge of the divided platysma-myoides. 

(B). Anterior margin of the sterno-cleido-mastoid. 

(C). Anterior belly of the omo-hyoid, running up to its insertion on the os hyoides. 

(D D). Sheath of the vessels, laid open so as to show the primitive and external carotid arteries. 

1. External carotid, with a ligature below it, showing that this vessel maybe taken up by a slight extension 
upwards of the ordinary incision for ligature of the common trunk. 

2. Primitive carotid. It is raised on the ordinary aneurismal needle, which, previous to being used on the livino- 
subject,' is to be threaded with the ligature. 

3. External jugular vein. 

4. Descendens noni nerve, pushed a little out of its course by the needle. The pneumogastric or par vagum nerve 
lies between the carotid artery and jugular vein, and is not seen in the drawing. 

OF THE FACIAL ARTERY. 

The incision is made just in front of the masseter, and, for the reason above given, it is made of large size. 
(A). Anterior edge of the masseter muscle, exposed by an incision through the skin and the platysma. 

1. The facial artery, raised on the needle. 

2. The facial vein. 

3. Branches of the portio dura nerve. 



OF THE TEMPORAL ARTERY. 

The incision is made just in front of the ear. 

1. The temporal artery, which is seen branching at the upper part of the wound. The trunk is raised 
ligature. 

2. Temporal vein. 

POSTERIOR AURIS. 

A curved white line is drawn below the ear, to indicate the place of incision for the posterior auris artery. 
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the carotid, so as to avoid the nerve, and enlarge the orifice on a 
director in order to expose the vessel. At the lower part of the 
wound the middle tendon of the omo-hyoid is seen crossing the 
sheath. If it be in the way in opening the latter, it may be de- 
pressed, or, if necessary, divided. The internal jugular vein is 
to be held slightly downward and outward ; and if it swell up so 
as to obscure the artery, as is apt to be the case when we operate 
on a struggling patient, it may be compressed with the finger at 
the upper angle of the wound. With the point of the director, 
isolate the artery for a little space first on its outer and then on its 
inner side. The end of the grooved director, slightly curved, or 
an aneurismal needle, is to be passed from without inwards behind 
the vessel, so as to avoid disturbing the par vagum, — placing the 
index finger of one hand on the inner side of the artery to give it 
a point of support. The ligature is then to be placed and secured 
as described at page 41. If the operation be neatly done, the 
pneumogastric nerve is not brought into view, and provided the 
rules above detailed are carefully observed, neither the sympa- 
thetic nerve behind the sheath, nor the recurrent laryngeal on its 
inner side, parts of great functional importance, run any risk of 
being injured. 

If the internal jugular vein should by accident be punctured, 
a casualty which has sometimes happened, it is to be seized at 
once with the thumb and finger ; a couple of fine pins are then to 
be passed through the edges and across the orifice, and a delicate 
silk ligature tied below so as to embrace the opening ; the pins 
may then be withdrawn. If the opening be of much size, the 
vein should be tied both above and below the orifice. In a case 
of extensive wound, Mr. Simmons, of Manchester, tied the main 
trunk of the vein, and was so fortunate as not to lose his patient. 
In wounds of this vein, it might be possible even to save the 
patient by plugging and compression, as was the case with an 



ancestor of the distinguished Mirabeau. But it is an accident 
which ought not to occur in an operation like this, which is one 
of no great difficulty. 



LIGATURE OF THE COMMON CAROTID AT ITS LOWER PART. 
PLACE OF NECESSITY. (PL. XI.) 

Circumstances that would render this operation necessary, as 
the existence of an aneurism of the carotid occupying a consider- 
able part of the side of the neck, must, of course, from the addi- 
tional embarrassment presented, make it one of considerable 
difficulty. It has, however, several times been successfully per- 
formed on the living subject, under such embarrassments. The 
difficulty encountered is in laying bare the root of the carotid, 
between the tumour and the sternum. The method, therefore, 
which shall best expose the parts to the eye, is the one to wdiich 
preference should be given. The difficulties here are much the 
same as in ligature of the innominata, and for reasons given when 
treating of that operation, the plan of Mott, somewhat modified as 
to the length of the incisions, as it has been by Coates, will in the 
author's opinion be found most appropriate. An incision of three 
inches in extent is to be made along the inner margin of the sterno- 
cleido-mastoid, terminating at the top of the sternum ; an inch 
from the top of the sternum another incision parting from this is 
made parallel with the direction of the clavicle, ending just beyond 
the sterno-clavicular articulation. The sternal portion of the 
muscle is to be divided in the latter direction, and turned up- 
wards. The remaining steps of the operation for the isolation of 
the carotid is nearly the same as that detailed in the operation of 
Mott, p. 43. 

When the aneurism of the carotid is small and placed near its 
bifurcation, the vessel may be readily uncovered and tied for 



OF THE SUBCLAVIAN ABOVE THE CLAVICLE. 



A large transverse incision is made just above the clavicle, and the two lips of the incision are pushed in opposite 
directions to enlarge the surface of the wound. The sterno-cleido-mastoid is in part divided near its origin, for 
the purpose of exhibiting the parts below more distinctly in the drawing. 

(A). Clavicle, bared by the depression of the inferior lip of the wound. 

(B). Platysma-myoides, divided in the whole length of the cutaneous incision, and seen on both the lower and upper 
lips of the wound. 

(C C). Clavicular portion of the sterno-cleido-mastoid divided. 

(D). Anterior edge of the trapezius at its insertion on the clavicle. 

(E). Scalenus anticus, seen at its insertion on the first rib. 

(F). Commencement of the anterior belly of the orao-hyoideus from its middle tendon. 

1. Subclavian artery raised on the aneurismal needle at the place for applying the ligature. 

2. Transversalis colli, or posterior scapular artery. Very commonly we find here another artery with which it is 
important the operator should be familiar, called the supra-scapular, that comes off either from the subclavian 
directly, or, which is more usual, from the thyroid axis, crosses the cellular space in which the subclavian is 
lodged, and skirts the inner and upper margin of the clavicle, being connected to the subclavius muscle by some 
cellular tissue. When the artery has this position, it is liable to be wounded in the operation on the subclavian, 
unless care is observed. In the subject from which the plate was taken, the supra-scapular artery was a branch 
of the axillary. 

3. Internal jugular vein, emptying into the subclavian vein near the junction of the latter with the internal jugular. 

4. Vein corresponding to the branches of the supra-scapular artery. 

5. Brachial plexus of nerves, lying on the outer and posterior side of the artery. 

6. Phrenic nerve, passing to the inner side of the insertion of the scalenus anticus muscle. 
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■MM (list.uu-o below the omo-hyoid, by an incision along the 
Ulterior surface of the sterno-cleido-mastoid muscle, as shown at 
PI. XI. following the same rules as for the operation above the 
omo-hyoid. Great care is required to avoid wounding a vein of 
which is usually found descending behind the 
inner border of the lower third of the sterno-cleido-mastoid. 

^''"' ' ; ' >t and Zang. — If it should ever become necessary 

to tie the carotid at its lowest point in the neck, when the relation 
('I tbe parts is not disturbed or marked by the presence of a tu- 
mour or effused blood, it may readily be done in the following 
manner. The head being thrown back and to the opposite side 
in order to make the sterno-cleido-mastoid tense, an incision two 
and a half inches long is to be made in the direction of the fissure 
between the sternal and clavicular portions of this muscle. The 
cellular interval between them is to be carefully opened ; the head 
is now to be inclined towards the side of the operation, and the 
two portions of the muscle thus relaxed, held asunder with blunt 
hooks. The sheath of the vessel is next to be exposed at the 
bottom of the wound, and carefully opened with the point of the 
director. In the attempt to do this, the internal jugular vein first 
comes into view. This vessel is to be drawn outward and back- 
ward, and the artery will be found on its inner side, lying in front 
of the pneumogastric nerve, and is to be raised from without in- 
wards with the curved aneurismal needle or bent director. In 
the operation on the left carotid low in the neck, it is to be recol- 
lected that the artery, in consequence of its origin from the de- 
scending turn of the aorta, is deeply placed. From this cause, 
and the presence of the thoracic duct behind it, it will be found 
one of greater difficulty and delicacy than on the right side. The 
operation terminated and the wound dressed, the patient is to be 
placed in bed with his head elevated so as to keep the artery in a 
relaxed position. 

LIGATURE OF THE EXTERNAL CAROTID. (PL. X.) 

Surgical anatomy.— The primitive or common carotid divides, 
as has been before observed, into its two branches, external and 
internal, nearly on a line with the upper border of the thyroid 
cartilage. But in females it is well to remember that, in conse- 
quence of the greater proportionate length of the neck, the divi- 
sion usually takes place lower— nearly opposite the middle of the 
cartilage. The external is found at its origin, a little in front and 
to the inner side of the internal carotid, and it, as well as the in- 
ternal, is readily found by tracing up the course of the common 
carotid. Both are sufficiently superficial to be tied, if necessary 
on the living subject. The course of the internal is short, before 
it enters the carotid canal of the temporal bone to supply the brain- 
it has never been the subject of operation. The external carotid 
is covered in front only by the integuments, the platysma-myoid 
muscle, and the superficial cervical fascia. It is crossed in front 
shortly after its origin, by the posterior belly of the digastric muscle 
and the hypoglossal nerve, and is lodged in a groove, the walls 
of winch are formed by the pharynx and os hyoides on its inner 
side, and the internal edge of the sterno-cleido-mastoid without 
and the submaxillary and parotid glands above. In this region it 
Is off its various branches, the superior thyroid, lingual facial 
•ccipital, and posterior amis. The continuous trunk passes up 



deeply through the substance of the parotid gland, and divides in 
the space between the neck of the lower jaw and the external 
auditory meatus, into the temporal and internal maxillary. 

Remarks. — It is only in its cervical portion that the artery can 
be cut down upon and tied. It is most superficial and accessible 
below the digastric. The extension upwards for near an inch 
higher than usual of the ordinary incision for the common carotid, 
serves, as shown in PI. X., for the exposure of the lower part of its 
external branch. Above this point the difficulty of the operation 
is much increased, from the number of important parts which sur- 
round the vessel. It has been several times tied, and the patients 
have recovered without secondary hemorrhage, a result which is 
always to be dreaded when a large artery is secured near the place 
of its ramifications, even though they be on the distal side of the 
ligature; for it has been shown by Mr. Porter, that this serious 
accident may arise from blood returned by large anastomosing 
trunks into the vessels beyond the place of its obstruction. It has 
been tied for wound or aneurismal enlargement of its branches ; 
and as a preparatory step against hemorrhage— in operations for 
the resection of the jaws and parts of the tongue, for tumours of 
the antrum, and the removal of the parotid gland. But it is ques- 
tionable, as before observed, whether, in consequence of its nume- 
rous anastomoses, this artery should ever be tied except in cases 
of wound where its cut extremities are exposed ; and it is con- 
sidered better, in hemorrhage from operations on the face, not to 
be checked by ligature of the divided vessel or the use of the 
actual cautery, but to proceed to the simpler and safer process of 
tying the common carotid. 

Usual operation.— To tie the external carotid, an incision should 
be commenced half an inch below the angle of the jaw, and ex- 
tended as low as the middle of the thyroid cartilage, parallel with 
but half an inch in front of the edge of the sterno-cleido-mastoid 
muscle. The platysma-myoides and cervical fascia being divided 
on a director, and the sheaths of the submaxillary and parotid 
glands loosened from their attachment below, the glands them- 
selves are to be pushed upwards and forwards. The digastric 
and stylo-hyoid muscles are now to be laid bare at the bottom of 
the wound with the point of the director or forceps. The muscles 
are to be drawn upwards and forwards with a blunt hook. The 
sheath of the vessel is now exposed, crossed in front by the hy- 
poglossal nerve and the facial vein. The sides of the incision are 
to be held widely separated, the nerve and the vein are to be 
carried backwards with the end of the finger, the sheath of the 
vessel cautiously opened, and the artery, which is seen pulsating 
by the side of the pharynx, separated and raised with the aneu^ 
rysmal needle. 

LIGATURE OF THE SUPERIOR THYROID. 



Surgrcal anatomy. -This is the first branch given off by the 
external carotid; it arises a little above the place of bifurcation of 
the primitive trunk. Passing first upwards and forwards to the 
corner of the os hyoides, it then turns downwards, forming an arch 
convex towards the chin, to reach the upper part of the thyroid 
gland and the larynx. As it passes upwards and inwards it is 
superficial— covered only by the integuments, platysma-myoides 
and superficial fascia. In the lower part of its course it gets be- 
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neath the omo-hyoid, sternohyoid and thyroid muscles. The 
hypoglossal nerve is placed above, and the superior laryngeal a 
little distance behind it. 

Remarks. — This artery, in consequence of its anterior position, 
is frequently divided in abortive attempts to commit suicide. If 
in the gaping wound which is left, the two orifices of the divided 
vessel can be discovered, they are to be seized and tied ; but from 
the effusion of blood in the surrounding cellular tissue, and the 
heaving motion of the parts in respiration, which is always more 
or less laborious, I have found it in some cases difficult to discover 
them, and especially the one on the side next the origin of the 
vessel. Under such circumstances, I have been obliged to have 
recourse to ligature of the primitive carotid. Walther, Theden, 
Langenbeck and others, have tied the superior and inferior thyroid 
artery of each side, in the hope of diminishing by atrophy the size 
of the thyroid gland in goitre. These vessels have also been tied 
by surgeons who have deemed it prudent to attempt the extirpa- 
tion of this gland, for the same species of enlargement. The pro- 
cess by which the superior thyroid is tied, varies but little from 
that for the ligature of the facial, to which the reader is referred. 



OF THE LINGUAL ARTERY. (PL. XL) 

Surgical anatomy. — The lingual artery is given off a little above 
the last named, above which it forms a small arch, convex to- 
wards (he ramus of the jaw. It is found near its origin on the 
outer surface of the middle constrictor muscle of the pharynx, 
and runs upwards for half an' inch, almost in contact with, and 
obliquely across the extremity of, the great cornu of the oshyoides, 
to get beneath the hyo-glossus muscle. In the second part of its 
course, the artery continues ascending obliquely forwards and up- 
wards, but much curved for the distance of an inch, when it 
turns, vertically, into the substance of the tongue, giving off its 
raninal and sublingual branches. In the first part of its course, 
from its origin to the hyo-glossus, it is at first merely covered by 
the integuments, platysma, fascia, and a few small veins ; but it is 
crossed near the cornu by the tendon of the digastric, the stylo- 
hyoid muscle, and the ninth nerve, which, placed below it in the 
neck, ascends so as to cross it at this point. In the second part 
of its course it is covered by the hyo-glossus and mylo-hyoid 
muscles, and is separated by the former muscle from the ninth 
nerve, which is here placed higher up than the artery, but again 
gets lower than the vessel at the anterior border of the hyo-glos- 
sus muscle. At the end of its second course the vessel is found 
three-quarters of an inch above the body of the os hyoides. The 
glosso-pharyngeal nerve is placed above the artery, so as to be 
out of the way in the operation. 

Anomalies. — The artery, instead of coming off as a separate 
trunk from the carotid, may have a common origin with the facial 
or the superior thyroid, or the three may arise together by a single 
root. 

Remarks. — The ligature of this vessel on the living subject is 
by no means easy, and requires a thorough knowledge, on the 
part of the operator, of the structures concerned. The vessel is 
invariably found deeper than the description - of "its prisilion, or its 
appearance after the superficial parts are cut away would lead one 
to suppose ; the prominence of the os hyoides and larynx on one 
13 



side, and the position of the sterno-cleido-mastoideuS on the 
other, keeping the skin, platysma, and superficial fascia stretched 
between them, at some distance in front of the vessel. This ope- 
ration has been but little practised. It was proposed by Beclard 
as a precautional measure, in wounds or extensive operations on 
one side of the base of the tongue, where the artery is found so 
large, that there is reason to fear, that the eschar produced by the 
actual cautery, the usual means of arresting hemorrhage in opera- 
tions on this organ, would not be sufficient to check it. It has 
been tied by Amussat and Mirault on the living subject, with the 
view of arresting the progress of cancer of the tongue, a project 
presenting little prospect of success. 

Operation. (Process of the author.) — The patient is placed as 
for the ligature of the carotid. The operator ascertains with the 
finger, as a fixed point of guidance in the operation, the exact 
position of the body and great cornu of the os hyoides. An in- 
cision of about two inches in length is to be made carefully through 
the skin, beginning it about three-eighths of an inch above the 
junction of the cornu and body of the os hyoides at a point equi- 
distant from the ramus of the jaw and the chin, and extended 
outwards to the inner margin of the sterno-cleido-mastoid. The 
incision should be directed slightly downwards, so as to pass 
above the extremity of the cornu of the os hyoides. The super- 
ficial fascia and platysma muscle are next to be opened at the 
inner border of the wound, and divided for the same extent in the 
previous direction. The submaxillary gland covered by its cap- 
sule is now exposed to view. The cellular tissue below it is to 
be ruptured with the point of the director, and the gland drawn 
upwards on the blunt hook. The facial vein, which is observed 
passing across toward the external jugular, is to be drawn to the 
back part of the wound. The shining tendon of the digastric 
muscle is now seen crossed above by that of the stylo- glossus. 
The anterior belly of the digastricus, immediately adjoining this 
tendon, is to be denuded and slightly raised with the point of a 
director. Immediately below it is seen the hypoglossal or ninth 
nerve, and one line below this nerve the artery may be felt pulsat- 
ing under the hyo-glossus muscle. The fibres of this muscle 
are to be cut on the director, and the artery is found, unaccompa- 
nied with either vein or nerve, and may be readily raised and 
tied. 

The artery may likewise be laid bare, posterior to the stylo- 
hyoid, over the extremity of the cornu. For this purpose, the 
posterior belly of the digastricus is to be drawn downwards. 
The hypoglossal nerve then comes into view below this nerve, 
and a little deeper lies the artery, which may be secured and 
tied at a point not far from its origin. Several processes have 
been detailed for the ligature of this vessel ; but the one given 
above appears to me preferable, as it is attended with greater 
certainty of finding the vessel, less embarrassment from the sur- 
rounding parts, and admits of at least equal celerity in its per- 
formance. 



OF THE FACIAL ARTERY. (PL. XT.) 

Surgical anatomy. — This artery usually arises from the external 
carotid just above the lingual, but sometimes by a common trunk 
with the latter. It mounts over a groove in the lower jaw, at the 
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anterior border of the masseter muscle, where it may be felt pul- 
sating. It supplies the lips, al;e nasi, and adjoining portion of 
tlif face. The best place for tying it is at the edge of the mas- 
setiT after it has turned over the bone. It is somewhat deeply 
placed in consequence of the thickness of the masseter, and is 
covered by the integuments, platysma myoides, and a layer of 
dense yellowish cellular tissue. The facial vein is at its posterior 
or temporal side, and it is crossed by some branches of the facial 
nerve. 

Rtmarks. — This vessel may be readily compressed under the 
jaw, as has been before observed, (page 32,) with a graduated 
compress and bandage, or the pad of Charriere; though if the 
pressure be protracted it becomes too painful to be borne. Tem- 
porary compression with the finger is more often employed, in 



order to diminish the hemorrhage, in plastic or other operations 
about the face. Its trunk has been many times tied in front of 
the masseter for the same object, but unnecessarily, as the position 
of its branches is superficial, and may readily be secured during 
an operation ; the communication between the branches of the 
two sides is so direct, that it sometimes becomes necessary to 
twist or tie both orifices of each divided branch. 

Operation. — An incision through the skin and platysma an inch 
and a quarter long, is to be made across the jaw bone at the 
anterior edge of the masseter, which, with the artery, may be 
readily felt at this point. The cellular tissue covering the vessel 
is to be opened on the director, avoiding the branches of the 
portio dura. The artery will be found immediately below. 



PLATE XL— LIGATURE OF THE ARTERIES OF THE HEAD AND NECK. 

LIGATURE OF THE PRIMITIVE CAROTID BELOW THE OMO-HYOID MUSCLE. 

The artery is here more deeply placed and more difficult of access, than it is above the omo-hyoid. 

(A). Platysma-myoides divided with the skin and superficial cervical fascia. 

(B). Sterno-cleido-mastoid drawn to the outer side of the wound. 

(C, D). Sterno-thyroid and sterno-hyoid, drawn in the opposite direction. 

(E). Anterior belly of the omo-hyoid. 

(F). Portion of the sheath of the vessels laid open over the carotid. 

1. Primitive carotid. 

2. Internal jugular vein. 

3. Anterior jugular vein, usually found on the inner edge of the sterno-cleido-mastoid. 

4. Descendens noni nerve, drawn to the tracheal side of the wound. 

LIGATURE OF THE LINGUAL ARTERY. 

The incision is made a little below the base of the jaw, from the os hyoides to the sterno-cleido-mastoid muscle. 

(A). Platysma-myoides divided with the integument. 

(B). Anterior belly of the digastric muscle, after its middle tendon has pierced the stylo-hyoid. 

(C). Stylo-hyoid muscle, inserted on the os hyoides. 

a. Inferior edge of the submaxillary gland. 

b. Greater cornu of the os hyoides. 

1. Lingual artery raised on the ligature thread. 

2. Hypoglossal or ninth nerve. 

3. Facial vein, running down to form the anterior jugular. 

4. Hyo-glossus muscle. The fibres are divided to expose the lingual artery, which, in this part of its course, 
is found below the muscle. 

5. Posterior part of the mylo-hyoid muscle. 

6. External carotid, raised to show its position. 

7. Anterior edge of the sterno-cleido-mastoid. 



LIGATURE OF THE OCCIPITAL ARTERY. 

The incision is made from just behind the point of the mastoid process obliquely upwards and backwards. 

(A). Position of the mastoid process. 

(B). Tendinous expansion of the sterno-cleido-mastoid muscle. 

(C). Splenius capitis muscle divided. 

(D). Posterior border of the trachelo-mastoideus muscle. 

(E). Superior oblique muscle. 

(G). Occipital artery, raised on a ligature. 

7. The two occipital veins, which are seen sending branches of communication over the artery. 
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OCCIPITAL ARTERY. 

Surgical anatomy. — It arises from the posterior part of the ex- 
ternal carotid, nearly opposite the facial, and at the lower border 
of the digastric muscle. It runs obliquely upwards and back- 
wards to the inner surface of the mastoid process of the temporal 
bone, where it is covered by all the muscles that are inserted into 
the mastoid process. From this part it runs rather horizontally 
backward, parallel to, but above, the inferior ridge of the occi- 
pital bone, lodged between the splenius and the complexus and 
superior oblique muscles; after which it turns upwards to be 
distributed over the posterior part of the cranium. It is in its 
middle or horizontal portion only that it can readily be taken up, 
between the insertion of the sterno-cleido-mastoideus and the 
trapezius. At this point it is surrounded by two veins closely 
united to it by dense cellular tissue, covered by the splenius, the 
aponeurosis of the sterno-cleido-mastoid which is attached to the 
superior ridge of the bone, and the thick integument. 

Remarks. — The ligature of this vessel has not yet, I believe, 
been made upon the living subject. The position of the artery 
is such that in cases of wounds involving it, it may either be 
secured at the place of injury or compressed against the bone. 
Circumstances, however, may possibly arise, — such as aneurism, 
or a tendency to erysipelas presenting an obstacle to compres- 
sion,' — that may render its ligature necessary. A wound of the 
vessel near its origin, in consequence of the depth at which it 
is placed, and the difficulty of ascertaining precisely the trunk 
from which the hemorrhage arises, must be met by ligature of the 
external or rather of the primitive carotid. 

Operation. — The scalp having been shaved behind the ear, an 
incision is made through the skin an inch and a half to two inches 
long, beginning it at the posterior border of the sterno-cleido-mas- 
toid, about half inch behind and a little below the point of the 
mastoid process, and carrying it obliquely backward and upward 
in the direction of the superior curved line of the occipital bone. 
The aponeurosis of the above muscle is next divided, and the 
splenius exposed just below the line of its insertion. The splenius 
is next to be divided the whole length of the wound, either by 
incision from above downwards with the knife, or on the groove 
of the director. The artery, which may now be felt pulsating, is to 
be isolated and tied. M. Manec has observed that particular care 
should be taken not to open either of the accompanying veins, as 
from their connection with the lateral sinuses of the brain through 
the mastoid foramen, they might bleed very freely. 



POSTERIOR AURIS. 

Surgical anatomy. — The posterior auris, or stylo-mastoid artery, 
arises from the external carotid just above the digastric muscle. 
It escapes from under the parotid gland, on a level with the mas- 
toid process, and runs obliquely backward and upward towards 
the roots of the hair on the occiput. It crosses the styloid process 
in the neck, and sends a branch in at the stylo-mastoid foramen. 
It has passing in front of it near the same point, the portio dura 
nerve. More posteriorly, it is found crossing the surface of the 
mastoid process, in the interval between this protuberance and 
the concha of the ear, and about a quarter of an inch below the 
latter. It is here covered with a dense subcutaneous cellular 
layer, through which the artery may be indistinctly felt pulsating, 
and is attended by the posterior auricular branch of the facial nerve, 
and usually one or two filaments from the auricularis magnus of 
the neck. 

Remarks. — In former times it was the custom to bleed from this 
artery by opening it in front of the mastoid process ; and though 
the practice has been abandoned by all reputable practitioners, it 
is still resorted to occasionally by empirics in certain portions of 
this country. The nerves which attend this vessel render com- 
pression after arteriotomy painful, and false aneurism sometimes 
follows as a consequence of the operation. I tied the vessel, 
according to the following process, for a tumour of this descrip- 
tion occurring in the case of a gentleman who had been his own 
bleeder, and which, after it had attained the size of a small walnut, 
burst and flooded him with blood. 

Operation. — An incision is to be made from an inch to an inch 
and a half long, somewhat obliquely across the course of the 
vessel. It should be begun near the lower point of the mastoid 
process, on a level with the lower end of the lobe of the ear, and 
carried obliquely downwards in the direction of a point half-way 
between the lobe and the angle of the jaw. In dividing the super- 
ficial fascia, — which, on account of the density of the tissues of the 
part, has usually to be done without a director, — two branches 
of the great auricular nerve will be observed passing upwards 
and backwards. Between these, though somewhat deeper, lies 
the artery, which may be tied either after or before it has given 
off the auricular branch. The line for the cutaneous incision is 
shown in Plate 10. 

TEMPORAL ARTERY. (PL. X.) 
We have already, in treating of arteriotomy, (page 19,) spoken 



LIGATURE OF THE SUBCLAVIAN BELOW THE CLAVICLE, SOMETIMES CALLED THE HIGH 

OPERATION ON THE AXILLARY. 



The incision is made a little below and nearly parallel with the clavicle. From the depth at which the vessel is 
placed, and its intimate connection with the vein and nerves, this, which is the ordinary process for ligature of 
the artery below the clavicle, is perhaps one of the most difficult of any required for the treatment of aneurism. 

(A A). Portion of the pectoralis major, cut through after the section of the skin and platysma. 

(B). Anterior edge of the deltoid muscle. 

(C C). Pectoralis minor muscle, coming up from under the pectoralis major to attach itself to the coracoid process. 

(D). Lower edge of the clavicle, occupied by a few of the divided fibres of the pectoralis major. 

1. Subclavian artery, raised on the ligature. 

2. Subclavian vein, a little in front and to the inner side of the artery. 

3. Plexus of nerves, behind and to the outer side of the artery. 
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of the points at which may be laid bare for the purpose of bleed- 
ing, the trunk and anterior branch of this vessel. The ligature 
of this artery is sometimes required in consequence of aneurism 
formed cither spontaneously, or as the result of a wound. It is in 
general considered most advisable in such cases, to open the 
tumour by an incision and turn out the clot, and secure the vessel 
above and below the place of enlargement after the old method. 
The author has, however, succeeded perfectly, in several instances, 
by an operation of much less severity, and which leaves a less 
deforming cicatrix-, — that of cutting down upon and tying the 
vessel on the cardiac side of the tumour. The tumour afterwards 
disappears by absorption, accelerated by the use of cold evaporat- 
ing lotions and compression with a roller bandage. 

An aneurismal tumour formed on the middle meningeal artery 
may, after it has produced an absorption of the walls of the cra- 
nium, project without, and be mistaken, if proper caution be not 
observed in the diagnosis, for one of the temporal artery. A 
swelling formed in this manner below the temporal muscle, in 
which no pulsation was noticed, has been mistaken for one of 
the common cystic tumours of the scalp, and the attempt at its 
removal followed by death.* 



LIGATURE OF THE ARTERIES OF THE UPPER 
EXTREMITY. 

OF THE SUBCLAVIAN. 

Surgical anatomy .—The subclavian artery of the right side 
arises from the arteria innominata, at its termination behind the 
sterno-clavicular articulation. That of the left side comes off 
directly from the arch of the aorta, and is at first nearly vertical 
in its course. The right is consequently shorter than the left, 
and situated on a plane more superficial, as far as the inner edge 
of the scaleni muscles. After either vessel has passed below the 
clavicle, it takes the name of axillary. The artery in its course 
is divided in reference to its surgical relations into three portions. 
1st. That between its origin and the scaleni muscles. 2d. That 
between the scaleni muscles. 3d. That which crosses obliquely- 
over the first rib. The arteries of the two sides vary so much in 
regard to their direction and surgical relations, as to require a 
separate description. 

First pardon.— On the left side it passes nearly vertically, hav- 
ing but a slight inclination externally till it reaches the level of 
the top of the lung. At this point it suddenly turns horizontally 
outwards to get at once between the scaleni muscles. The point 
at which it turns is on a level with the upper surface of the clavi- 
cle. The artery is covered by the pleura in front, where this 
membrane passes off to form the posterior mediastinum; the par 
vagum passes down on its inner side and nearly parallel with it 
It lies at first on the trachea and recurrent nerve, then on the 
oesophagus which projects to the left of the trachea, then on the 
thoracic duct which crosses beneath to get between it and the 
carotid ; it is next situated on the body of the first dorsal vertebra 
and rests at the place of its turn on the last cervical ganglion of 
the sympathetic, at the upper margin of the first rib! 3 The left 
• Aneurism, Dicl. de Med. et de Chir. Prat. 



vena innominata crosses in front of it, behind the upper bone of 
the sternum. The right subclavian, from the place of its origin, 
is directed obliquely outwards and upwards; and instead of form- 
ing a right angle at the place of its entry between the scaleni, it 
reaches it by an arch which is convex upwards. It lies in front 
of the pleura, with which it only comes immediately in contact at 
the margin of the scalenus. Anterior to it lie the muscles of the 
sternum, the junction of the internal jugular and subclavian veins, 
the par vagum and phrenic nerves, the latter of which crosses it 
obliquely from without inwards just at the margin of the scalenus. 
Over all these parts lies in addition the clavicular portion of the 
sterno-cleido-mastoid muscle. Behind, it is crossed by the recur- 
rent nerve. The five branches supplied by the subclavian are 
given off at irregular intervals during the first portion of its course, 
and near the internal margin of the scalenus. 

In the second and third portions of their course, the subclavian 
arteries of the two sides have nearly similar relations. 

The second portion has a length equal only to the breadth of 
the anterior scalenus, (the insertion of which covers it in front,) 
and terminates at the external margin of the first rib. The ex- 
ternal surface of the right subclavian alone touches the rib. The 
left subclavian closely embraces it, so that the latter is even here 
more deeply placed than the right. 

The third or last portion of the artery extends from the outer 
border of the scalenus obliquely downwards and outwards in the 
direction of the axilla, to the lower border of the first rib, where 
it takes the name of axillary, as before observed. The curve 
which it thus describes, rests in a superficial groove on the upper 
surface of the rib. The point where the artery first touches the 
rib, is, in a well-formed adult with a clavicle of near six inches 
in length, about two inches and a half from the sterno-clavicular 
articulation, and a quarter of an inch to the outer side of the 
internal third of the clavicle. The point where it leaves the lower 
margin of the rib, is three inches and three-eighths from the same 
articulation, near the outer termination of the middle third of the 
clavicle ; so that the oblique course of this portion of the artery 
may be considered as lodged under the middle third of the clavi- 
cle, when the shoulders remain in their natural square position. 
The artery is found always, immediately at the outer side of the 
tubercle upon the first rib, on which is inserted the anterior scale- 
nus muscle ; on the outer side it is bounded by the brachial 
plexus of nerves, the large cords of which run down over the rib 
parallel, and nearly of equal size, with the artery, so that they 
resemble somewhat the four fingers of the hand laid over a sur- 
face convex and sloping backward, of which the first one is repre- 
sented by the vessel. By this arrangement, the artery is placed 
about a quarter of an inch more in front, and a quarter of an inch 
more within than the front cord of the brachial plexus; a fact 
which it is important for the operator to bear in mind, as he may 
hereby avoid the risk of tying a branch of the plexus instead of 
the artery,-an accident which has been known to occur. 

Below and anterior to the artery, runs the subclavian vein, 
separated from it by the scalenus anticus muscle. At the outer side 
of the muscle the vein is closely in contact with the artery, and 
receives there the external jugular, supra-scapular, and sometimes 
the anterior jugular and acromial veins. Between the vein and 
die clavicle lies the subclavius muscle. 
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The position of this third portion of the subclavian is superficial, 
when the clavicle is depressed, as it is lodged in a fossa above 
the middle part of that bone into which the fingers can be readily 
sunk, called the supra-clavicular triangle. The sides of this tri- 
angle are formed by the clavicle below, by the anterior margin of 
the scalenus behind, and in front by the posterior margin of the 
sterno-cleido-mastoid. Covering the vessel at the base of this 
triangle just above the clavicle, we have 1st, the integuments; 
2d, the superficial fascia and platysma muscle — between the layers 
of this fascia passes downwards and obliquely inwards the external 
jugular vein; 3d, a layer of cellular tissue surrounding a chain of 
lymphatic glands ; 4th, the superior scapular artery, which passes 
across the space in a second fascia just above the clavicle, and the 
transverse cervical which is found a little higher up : below these 
we find the artery and brachial plexus, lodged in a smaller trian- 
gle called the omo-clavicular, formed by the posterior belly of the 
omo-hyoid, the clavicle and sterno-cleido-mastoid. The depth 
below the skin at which this superficial portion of the vessel is 
usually found, is about an inch. But this distance may be greatly 
increased by the presence of a tumour which has displaced the 
clavicle, or by an enlargement of the chain of lymphatic glands. 

Anomalies, in regard to this vessel, are very rare. The vein 
and the artery have been known to change positions, and Manec 
has found both in front of the scalenus. The omo-hyoid muscle 
sometimes has an anomalous insertion by its middle tendon upon 
the clavicle ; and in certain cases, still more rare, is attached to it 
by the intervention of a small muscle, called the supra-clavicular. 

Anastomosing vessels. — If the artery be tied on the inner side 
of the scaleni muscles, and within the origin of the five large 
branches it gives off, the restoration of the circulation to the upper 
extremity can only take place by the same branches that perform 
this office after ligature of the trunk of the arteria innominata. 
But if the artery be tied on the outside of the scaleni, the blood 
will be restored to the limb chiefly by the anastomosis of the in- 
ternal mammary, the posterior cervical, and the supra-scapular, — 
with the thoracics, the common scapular, and the circumflex, 
which are connected with the great axillary trunk. 

Remarks. — Compression of this artery, which it is often desira- 
ble to make in the diagnosis of axillary tumours and in operations 
upon the shoulder and breast, can only be efficiently established 
at the point where the vessel crosses the rib, and when the 
shoulder is depressed. It is, however, exceedingly difficult, by 
the ordinary measures, to check completely the circulation for any 
length of time ; the involuntary elevation of the clavicle having a 
tendency to carry away from the vessel the compressing force. 
And it is yet to be seen, whether the lately devised and com- 
plicated instrument of Bourgery (pi. vii.) will prove an effectual 
means of producing permanent compression. 

The artery has been tied, in cases of wound or axillary aneu- 
rism, in each of its three portions. The operation has been done 
in all between fifty and sixty times, but the result appears to have 
been more unfavourable than the ligature of any of the other great 
vessels, with the exception of the arteria innominata and the aorta; 
death having followed in about one-half the number of cases, the 
consequence apparently of the great size of the vessel; its proxi- 
mity to the heart ; the dimension and number of the branches it 
gives off; its unhealthy condition when the operation has been 
14 



performed for spontaneous aneurism of the axilla ; or of a singular 
tendency in this variety of aneurism to suppurate after ligature of 
the main trunk, and form a communication, either with the cavity 
of the pleura, or with the branches of the bronchia where the lung 
had been rendered adherent by inflammation to the walls of the 
chest. After the operation the circulation is generally re-estab- 
lished with great rapidity in the upper extremity. It returned at 
the end of forty-eight hours in a patient of M. Roux. Though 
gangrene is little to be feared, serious disturbances of the lungs, 
heart, and brain, may occur in consequence of the sudden change 
produced in the movement of the circulating fluid. In the several 
instances reported of ligature of the trunk on the inner side of the 
scaleni muscles, the result has been always unsuccessful, and it is 
a serious question whether it should again be attempted. On the 
left side it has been but once tied* in this first portion of the 
vessel, and the complicated surgical relations which it has in that 
region, will serve to show that the operation, though not wholly 
impracticable, must be hazardous in the extreme. The greatest 
difficulty is encountered in the safe isolation of the vessel. Apart 
from this, the smaller size and greater length of this portion of the 
left subclavian would seem, by giving a better chance for the 
formation of a coagulum, to offer more hope of its safe obliteration 
than the ligature of the same portion on the opposite side. The 
only alternatives, where circumstances will not admit of the tying 
of the vessel more externally, are the method of Valsalva, the 
plans of Brasdor and Wardrop, or the seemingly shocking propo- 
sition of Mr. Ferguson to amputate the arm at the shoulder joint, 
and keep up afterwards regulated pressure on the diseased part. 
But these are so disheartening, as regards the prospect of a cure, 
that the operation upon the right side, even within the scaleni, 
must still be considered justifiable. 



LIGATURE OF THE OUTER PORTION OF THE ARTERY, OR OVER 
THE FIRST RIB. 

Lines of incision. — Surgeons vary in opinion in regard to the 
best method of making the external opening. Roux has proposed 
an incision nearly perpendicular to the clavicle along the outer 
edge of the sterno-cleido-mastoid. Ramsden, who first tied this 
vessel,! made his incision in the shape of a J_ reversed, the hori- 
zontal cut being made along the upper border of the clavicle. 
Physick recommended an incision in V ; Hodgson one merely 
horizontal. Under ordinary circumstances, where simple ligature 
only is required, the horizontal incision of Hodgson will enable 
the operator with great ease and facility to uncover and tie the 
vessel. But in cases of large aneurismal tumour, which keeps the 
clavicle elevated, or where the neck is unusually thick and short, 
a necessity for a wider separation of the lips of the wound may 
exist. This maybe gained, even during the course of the opera- 
tion, by the addition of a vertical cut. 

Ordinary process. (PI. X.) — The patient is to be placed upon 
his back, with his chest moderately elevated, his head turned to 
the opposite side, and the shoulder carried downwards and back- 
wards as much as practicable, in order to make tense the skin and 
muscles, and render the artery more superficial. The surgeon, 

* By Mr. Colles of Dublin. The patient died on the ninth day. 
f In 1809. 
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■tending by the side o\' the patient, feels for the edge of the sterno- 

cleido-jnastoid and trapezius, ascertains if possible the direction 
of the external jugular vein, and makes a horizontal incision 
merely through the skin, from mar the edge of the trapezius, on 
to the sternal edge of the first named muscle. This gives in the 
adult an opening of about three inches in extent. If the indivi- 
dual be fat, the incision may, according to the direction of Lis- 
franc, be carried within an inch of the sternal edge of the clavicle. 
The wound should be about half an inch above the upper border 
of the clavicle.* Raise carefully on the director, and divide the 
superficial fascia and platysma, avoiding the external jugular vein, 
which may now be seen either at the external border of the sterno- 
roastoid, or at the middle of the wound. If it is in the latter 
position, and cannot well be drawn out of the way, it, as well as 
some other veins that are occasionally found in this place, must 
be tied with Uvo ligatures and divided. t Some small arteries will 
have been cut, which may require to be tied. The wound care- 
fully absterged with the sponge, and some loose cellular tissue 
broken with the point of the director, we come to a portion of the 
deep-seated fascia, which connects the omo-hyoid to the clavicle. 
This is to be cautiously opened, raised on the director, and, satisfy- 
ing himself that there is no artery astride the instrument, the ope- 
rator divides it. If an artery exist there, as I have occasionally 
seen, and it cannot be drawn out of the way, it must be tied and 
cut. With the point of the director or forceps, or with the finger 
nail, we tear the cellular tissue below the fascia, in which are 
lodged lymphatic glands and veins; at times some of the layers 
are found so resisting as to require to be raised on the director 
and touched with the point of the knife. The omo-hyoid muscle, 
which is now exposed, is to be drawn upwards and backwards 
by an assistant. The edge of the scalenus may next be felt and 
traced down to its tubercle of insertion; if the clavicular margin 
of the sterno-mastoid overlaps it, as it does in most muscular sub- 
jects, it should be divided for the space of half an inch or an inch. 
Before attempting to look for the vessel, the end of the fore finger 
should be brought in contact with the sharpened point of the 
tubercle of the first rib ; if this is not readily found by tracing 
down the scalenus, carry up the finger along the rib from the ex- 
ternal margin of the wound. Once found, we are sure of the 
artery, which is usually felt beating just at its outer side. But if 
the beating be obscure, or not at all obvious, as has been observed 
in consequence of a thickening of its coats, we may still satisfy 
ourselves, by pressure upon it so as to stop the passage of blood 
into the limb, that the rounded body immediately to the outer side 
of the finger is the vessel in question. The nerves of the brachial 
plexus, recognizable by their whiteness and hardness, will be 
found to the outer and back part of the artery. With the fino-er 
on the tubercle as a guide, move the point of the director up and 

• Some operators direct the incision near the margin of the bone; others an 
inch above. But the height prescribed in the text, I find, as we proceed in the 
operation, furnishes the best security against the accidental wounding of the 
scapular artery, which is placed near the margin of the clavicle or the transver- 
salis cervicis, which is an inch to an inch and a half above. 

f The ligature of the vein, if it be divided, must by no means be neglected, and 

especially if there be any consolidation of its surrounding tissue, as there would 

otherwise be a possibility of air passing down it to the cavity of the heart, and 

■ ng a dangerous syncope. A large vein should be tied, when this is 

practicable, previous to its division. 



down upon each side of the vessel, so as to isolate it in its groove 
upon the rib ; next conduct the beak of a bent director, or an 
aneurismal needle not too much curved, along the finger to the 
rib, between the vessel and the tubercle; insinuate it under the 
artery ; then shift the finger over so as to depress the nerves, using 
it at the same time to guide and receive the point of the instru- 
ment as it is carried obliquely round the artery from within out- 
wards, and from below upwards. On the left side it is equally if 
not more convenient, to enter the instrument between the artery 
and first branch of the nerves, and carry it from below upwards 
and from within outwards. 

If the operation be featly performed, neither the subclavian vein, 
which lies in front and to the inner and lower part of the vessel, 
nor the superior scapular artery, will come into view during the 
operation. It has been proposed by Cruveilhier in cases where 
there was such difficulty in discovering the vessel as to lead to the 
abandonment of the undertaking, as happened to Sir A. Cooper, 
to saw through the clavicle and look for the artery below it. This 
has not yet been put in practice in the living subject, and as it 
would have to be done in all probability over an aneurismal tu- 
mour, the walls of which not unfrequently form an attachment to 
the bone, it is a proposition of very questionable utility. It would 
be much better, under the circumstances, to follow the practice of 
Dupuytren, and tie the vessel in the second part of its course by 
the following process. 

LIGATURE BETWEEN THE SCALENI. 

This does not, however, deserve to stand apart as a separate 
method; since the mode of its performance by a vertical incision, 
as first practised by Dupuytren, has been abandoned for the com- 
mon transverse cut, made as described above. When the artery 
is to be tied between the scaleni, a measure which has often been 
practised with success, all that is required in addition to the former 
process, is to extend the incision of the skin inwards to near the 
sterno-clavicular articulation, divide the clavicular origin of the 
sterno-cleido-mastoid, and expose completely the front surface of 
the scalenus anticus, underneath which a director is to be passed 
downwards and inwards, and brought out immediately by the 
inner side of its insertion so as to avoid the phrenic nerve, which, 
after crossing it just above, is separated from it by a little triangu- 
lar interval. The muscle is now to be divided on the director 
by cautious cuts, in order to avoid all risk of wounding the in- 
ternal mammary at its origin, which lies more deeply and just at 
the outer side of the phrenic nerve. The retraction of the divided 
ends of the muscle leaves the artery exposed, which runs here 
obliquely upwards and outwards, and may readily be raised and 
tied. The common scapular artery I have often found, shortly 
after its origin, crossing the scalenus near the place of operation; 
it may easily be discovered by its pulsation, and drawn out of the 
way by an assistant. The vessel is here so much within and 
above the first rib, that no elevation of the humeral end of the 
clavicle can prevent our finding it. If from the commencement 
it was determined to tie the vessel between the scaleni, the 
incision of the integuments need not extend farther back than 
within an inch of the trapezius. 
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LIGATURE WITHIN THE SCALENI. 

If this perilous operation should be attempted on the living 
subject, the following process appears entitled to a preference 
over any other, as it exposes the field of operation more com- 
pletely to the eye, and enables us to avoid the three principal and 
immediate sources of danger — the injury of the par vagum or its 
recurrent branch, and that of the internal jugular and subclavian 
veins. The general details of the operation will be much the 
same as for ligature of the innominata. 

The patient is to be placed as for the latter operation. The 
surgeon, standing at the end of the table, so as to look over the 
patient's head, makes an incision, beginning in the fossa at the top 
of the sternum, three inches in length, along the inner border of 
the sterno-cleido-mastoid. A second transverse one, commencing 
half an inch above the top of the sternum, is to be carried from 
the first, just beyond the sterno-clavicular articulation. The 
fascia superficialis and a layer of the deep-seated fascia, which 
extends to the border of the muscle, are to be divided along the 
vertical incision. The sternal portion of the muscle is also to be 
cut and drawn upwards by an assistant. The sterno-thyroid and 
hyoid muscles are, next to be cautiously raised on a director and 
divided. With the finger or the handle of a scalpel, the operator 
clears away the cellular tissue at the bottom of the wound, keep- 
ing to the outer and lower part, in the direction of the inner end 
of the clavicle. The aim is to expose the artery between the par 
vagum nerve and the internal jugular vein. In consequence of 
the oblique direction outwards of the latter, sufficient space is 
here found to pass the ligature. The aneurismal needle in passing 
round the artery should be kept closely in contact with it, and at 
the same time be directed upwards and outwards in order to avoid 
injury of the pleura, (which was wounded in the operation of Mr. 
Colles,) and the inclusion of the recurrent nerve, which is sent 
upwards and inwards round the vessel. If applied at this point, 
the ligature will rest at the inner side of the origin of the branches 
given off by the subclavian. The exact position of the internal 
jugular and par vagum ought to be previously ascertained, and 
both held carefully out of the way with a blunt hook. Either of 
these might serve as a guide to find the vessel. If the surgeon 
work too much at the inner border of the wound, he will fall on 
the carotid. This vessel may then, however, as in the operation 
on the innominata, be followed downwards to the origin of the 
subclavian, and the latter traced outwards, for the space of three- 
quarters of an inch, to the point where the ligature ought to be 
applied, just at the outer border of the par vagnum. 

If the ligature of this artery should be attempted on the left side, 
the same process would be found the most appropriate. Great 
care would be required to avoid injury of the pleura and of the 
thoracic duct which are close behind the vessel. Greater embar- 
rassment would be presented on this side by the inferior thyroid 
and deep cervical veins ; the latter forming a large trunk immedi- 
ately in front and nearly parallel with the artery. 

OF THE BRANCHES OF THE SUBCLAVIAN. 

The arteries furnished by the trunk of the subclavian, which 
may in case of necessity, be exposed and tied, are the vertebral, 
inferior thyroid, and internal mammary. The necessity for secur- 



ing the other two branches given off is little likely to occur; it 
could only exist in case of an accidental wound, at the bottom of 
which they might be found and tied. 

Of the vertebral. — This artery runs up to the brain, through 
the foramina in the transverse processes of the six upper cervical 
vertebra?. Two instances of wound of this artery in its course 
have been lately reported. One, that of a French soldier, stabbed 
in the back of the neck with a knife, the point of which divided 
the artery between the transverse processes. The other case, in 
which the artery was divided by a side cut made upon the throat 
with a razor, occurred in this city. In both, the hemorrhage was 
fatal. In such cases there is no resource, when the nature of the 
injury is ascertained, save ligature of the vessel at its origin, or 
of the subclavian trunk. The former, when practicable, is of 
course to be preferred. The parts are to be opened precisely in 
the same manner as for ligature of the subclavian between the 
scaleni. With the finger carried to the bottom of the wound, we 
may feel, about two inches above the clavicle, the projection of 
the transverse process of the sixth cervical vertebra, distinguished 
as the carotid tubercle by M. Chassaignac. The vertebral artery 
is found immediately below this projection, when about to enter 
the foramen at its base, just at the inner margin of the scalenus 
anticus. Nuntiante Ippolito* relates two cases, in which this artery 
was tied at its origin with success. 

Inferior thyroid. — This vessel passes a little above the carotid 
tubercle in a direction upwards and inwards behind the sheath 
of the carotid artery and jugular vein, to reach the lower border 
of the thyroid gland. To find this artery, an incision may be 
made along the inner border of the sterno-cleido-mastoid. The 
muscle is then to be drawn outwards with a blunt hook, and the 
sheath of the vessel separated from the side of the trachea and 
oesophagus. The artery, though somewhat variable in regard to 
its origin, will be found in its course to the outer side of the recur- 
rent laryngeal nerve. Several thyroid veins cross the line of 
operation. If it becomes necessary to seek the vessel near its 
origin, the same process as described for ligature of the vertebral 
will answer. The thyroid originates from the subclavian, just 
before it enters between the scaleni, and commonly at the outer 
side of the vertebral. 

Internal mammary. — This vessel runs down obliquely by the 
side of the sternum, between the pleura and the posterior face of 
the costal cartilages, and intercostal muscles. In the middle part 
of its course it is near half an inch distant from the side of the 
sternum, but is almost in contact with it below. In case of aneu- 
rism or wound of the vessel, it may very readily be exposed and 
tied in the third or fourth intercostal space. The operation has 
not, however, been done on the living subject. 

Operation. — Make an incision through either one of these 
spaces, outwards from the side of the sternum for the distance of 
an inch and a half, in the middle line between the costal cartilages. 
Divide the intercostal muscle cautiously on a director, upon the 
thin aponeurosis which is stretched between the ribs, and we per- 
ceive the artery, which may readily be isolated from its veins, and 
raised and tied without risk of injuring the pleura. Scarpa re- 
commends the incision to be made between the first and second 
ribs, dividing the pectoral as well as the intercostal muscle. But 
* Froriep's Notisen, 1835. S. 304. 
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this position should not, except in case of emergency, be selected, 
as the position of the artery is here so close to the sternum as to 
offer some embarrassment. 

OF THE AXILLARY ARTERY. 

We understand by this name, that portion of the arterial trunk 
of the upper extremity, extending from the lower border of the 
first rib to the inferior border of the tendon of the latissimus dorsi 
muscle. It is continuous above with the subclavian, and below 
with the brachial. 

Surgical anatomy. — The axilla or armpit is that space between 
the side of the chest, and the inner side of the shoulder and upper 
part of the arm. It is triangular in shape, the apex being above 
at the outer termination of the inner third of the clavicle. The 
base which is below is bounded by the tendon of the pectoralis 
major in front, and by the tendons of the latissimus dorsi and teres 
major behind. The serratus magnus, which covers the side of 
the chest, forms its internal wall. The depth of this hollow be- 
tween the tendons will vary according to the relative position of 
the arm to the trunk. When the arm is rotated outwards and 
raised to a right angle with the body, the depth is the greatest; 
but if the arm is carried still higher, the depth is diminished, as 
the head of the humerus then descends into the hollow, the folds 
of the axilla being overstretched. Through this space the axillary 
artery runs down in a line which is gently curved. The vessel 
is deeply placed just below the clavicle. Proceeding from with- 
out inwards, we find it here covered, 1st, by the skin, superficial 
fascia, and platysma muscle; 2d, by the thick belly of the pec- 
toralis major, which arises by two sections with an intervening 
cellular space, one of which comes from the internal two-thirds 
of the clavicle, the other from the side of the sternum; 3d, by 
the pectoralis minor muscle the fleshy tendon of which, running 
to the coracoid process, crosses the artery about an inch below 
the clavicle. From this tendon a dense cellular layer* passes to 
the subclavius muscle, covering the artery above; and another 
descends into the armpit, covering the vessel below. When these 
two aponeurotic layers are laid open, we find the artery divided 
as it were by the pectoralis minor, into three portions; one be- 
tween it and the clavicle; one immediately behind and covered 
by it ; and a third situated below the muscle, or, more properly 
speaking, at the inner border of the arm, near the lower margin 
of the armpit. In each of these three positions the artery has 
been the subject of operation. 

1 . When the clavicular portion of the pectoral muscle is raised, 
the upper portion of the artery is found lodged in a sort of trian- 
gle, the base of which is formed above by the middle third of the 
clavicle, the inner side by the upper edge of the sternal portion 
of the pectoralis major which runs from above downwards and 
outwards, and its outer side by the pectoralis minor, which runs 
from below outwards and upwards. The artery is placed be- 
tween the brachial plexus of nerves, (which lies here, to its outer 
and posterior side,) and the great axillary vein, which lies to its 
inner side, slightly overlapping it in front. The plexus is sepa- 
rated from the artery by a cellular interval, and consists here of 

• Commonly called the costo-coracoid membrane, from its connection at its 
inner end with the costo-coracoid ligament. 



two large trunks which lie side by side. The great cephalic vein 
of the arm crosses this triangular space immediately in front of the 
artery, to throw itself into the axillary vein. Three branches, 
the superior, the inferior, and acromial thoracic, are given off 
from the axillary artery in this triangle, immediately below the 
course of the vein. Sometimes they come off by a single and 
sometimes by a double trunk. 

2. The middle part of the axillary artery, or that behind the 
pectoralis minor muscle, is completely surrounded by the plexus 
of nerves, behind which is seen the subscapularis muscle. Seve- 
ral arterial branches are given off at this point. The axillary 
vein is still found at the inner side of the artery, and is here 
crossed by the small nerves which go to the thorax. 

3. Below the pectoralis minor, the artery is found crossing near 
the head of the os humeri, and passing down to the inner border 
of the coraco-brachialis, at the junction of the anterior with the 
middle third of the space included between the tendons of the 
pectoralis major and latissimus dorsi muscle. It is here so super- 
ficial, that when the arm is thrown out from the body its position 
may be noticed under the skin and brachial aponeurosis, which 
alone cover it. The artery is either found between the two roots 
of the median nerve, or between this nerve and the internal cuta- 
neous. The latter nerve soon takes a position in front of the 
artery. The vein and the other nerves of the arm given off from 
the plexus are placed to its inner and posterior side. 

Anastomosis. — In ligature of the axillary artery, high up, the 
same vessels are concerned in restoring the blood to the arm, as 
in the common operation on the subclavian. If tied below the 
origin of the subscapular and circumflex, these vessels, by their 
anastomosis with the profunda and other branches of the brachial, 
become the channels of communication. 

Remarks.— Ligature of the axillary artery has been called for in 
cases of wounds and aneurisms at the upper part of the arm. When 
the circumstances of the case admit of the application of the liga- 
ture in its lower portion, which is, however, rare, the operation is 
perfectly simple and easy. But in the upper part of its course, in 
consequence of its depth, the thickness and transverse direction 
of the muscle which covers it, its intricate connection with the 
nerves of the brachial plexus and the axillary vein, and the num- 
ber of secondary vessels which are liable to be cut in reach- 
ing it, it is justly considered one of the vessels the most difficult 
to secure. Dupuytren was compelled in one case to tie twelve 
or thirteen arteries which were divided in the operation. In the 
hollow space below the clavicle, the true aneurismal tumours of 
this vessel, when they have attained much size, usually make 
their appearance. In false aneurisms of some standing, the loose 
oozy cellular substance placed about the vessels and filling up 
the whole axillary space as high as the region of the clavicle, 
yields readily to the pressure of the effused blood, from which 
region, owing to the peculiar arrangement of the fascia of the 
part, the .fluid is notable to escape. The sac of a large aneurism 
is in consequence modeled on the form of the axillary space; thus 
rendering it almost impossible to expose the artery below the 
clavicle, without opening the sac. 

For these various reasons, surgeons of the present day usually 
prefer, and especially in cases of aneurism, to cut above the cla- 
vicle, and tie the sucblavian in the third part of its course. Seve- 
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ral surgeons of distinguished eminence, White, Pelletan and 
Desault, in attempting to tie the artery below the clavicle, have 
' been compelled, from the difficulties they encountered, to termi- 
nate their operations unsatisfactorily. It has, however, been 
many times successfully tied in this region ; and in suitable cases, 
where we have reason to believe the artery is healthy, and that 
the aneurism has not encroached upon the subclavian hollow, the 
desire to place the ligature as far from the heart as we can with 
safety, leaving room for a second operation on the subclavian in 
case of disaster from secondary hemorrhage, the process will still 
be practised. The ligature of the vessel immediately behind the 
pectoralis minor has been justly abandoned, leaving now but two 
points for operation ; — that above the pectoral muscle, and that 
in the hollow of the axilla. There is one circumstance which the 
surgeon should bear in mind, that occasional instances of anomaly 
occur, where the axillary divides into its radial and ulnar branches 
as high up as the subclavius muscle. 

1. Ligature above the pectoralis minor, called the high operation 
upon the axillary, and sometimes spoken of as ligature of the 
subclavian below the clavicle. (PI. XII.) 

a. Ordinary process. — Horizontal incision. — The patient is to rest 
upon his back with his head and shoulders raised, the shoulder of 
the diseased side moderately elevated, and the elbow carried out 
from the body at an angle of forty-five degrees. Compression may 
be made by an assistant upon the artery above the clavicle. The 
surgeon then, depressing with the fingers of the left hand the 
clavicular portion of the pectoralis major muscle, makes, half an 
inch below and parallel with the clavicle, an incision through the 
integuments and platysma muscle, three or four inches long, ex- 
tending from near the margin of the deltoid muscle to within an 
inch of the sternum.* The fissure between the deltoid and pecto- 
ral muscles, may previously be readily ascertained by putting 
them into contraction ; in this fissure is lodged the cephalic vein, 
which must be carefully avoided. Next, the whole thickness of 
the pectoral muscle is to be divided layer after layer for the entire 
length of the wound, tying or twisting the branches of the thoracic 
arteries as they spring, which, though not large in their normal 
state, are found dilated in cases of aneurism. Having reached 
the posterior face of the muscle, (in doing which there is usually 
little difficulty,) the firm aponeurosis behind it is to be divided on 
a grooved director. The subclavicular triangle is now exposed ; 
the lower and outer boundary of which, — the pectoralis minor — 
may be felt with the finger, and will serve as a guide to find the 
vessel which lies at its upper and inner side, between it and the 
clavicle, surrounded by some loose cellular tissue that is covered 
in with a thin fascia connected with this muscle. The arm is now 
to be brought to the side of the trunk, and rotated inwards so as to 
put the parts in complete relaxation. With the end of the finger 
or the point of a director, we cautiously break up the cellular 
structure in the triangle, and lay bare the edge of the pectoralis 
minor, which is afterwards to be held downwards and outwards 
with a blunt hook, or the fore finger of an assistant. Sometimes 
the fascia running up from the pectoralis minor is so strong as to 

• In very fat or muscular subjects the incision may, if necessar)', be carried 
still nearer to the sternum, the operator recollecting that the artery is to he found 
considerably to the outer side of the internal third of the clavicle. 
15 



require to be raised with the director and touched with the point 
of the knife ; but care must be observed in so doing to avoid 
wounding the thoracic vessels which are placed immediately 
below. The cephalic vein will usually be seen crossing just 
below the clavicle to reach the axillary vein ; this may, if it im- 
pede the operation, be drawn upwards by an assistant. Of the 
parts within the triangle, the first exposed to view is the axillary 
vein. This is seen swelling up at each expiration, partially cover- 
ing the artery, which is placed behind and to its outer side, and to 
w T hich it serves as a guide. With the point of a director passed in 
at the groove at the outer side of the vein, we separate this from the 
artery and draw it carefully downwards and inwards with a blunt 
hook. The artery is now to be separated in like manner from the 
plexus of nerves, which is found without and behind it. The bent 
director or the aneurismal needle is then to be passed from between 
the artery and nerves upward and inward, bringing it out between 
the artery and vein, the latter of which is to be carefully guarded 
against laceration by being pressed off with the fore finger of the 
other hand, which serves at the same time as a point of support 
to the end of the instrument. I prefer to pass the instrument 
from without inwards, as there is less risk of including one of the 
branches of the brachial plexus, — an accident which has several 
times occurred in the operation ; it is even passed with greater 
facility in that direction, since the needle moves from the deeper 
to a more superficial point of the wound. The ligature is to be 
placed as far as possible above the origin of the thoracic arteries, 
lest the blood passing through these vessels should prevent the 
formation of a proper clot. 

b. Transverse curvilinear incision. (Process of Hodgson.) — 
The principal object of this process is to expose largely the subcla- 
vicular triangular fossa, in which are lodged the vessels and bra- 
chial plexus. A semilunar incision convex downwards is directed 
to be made below the clavicle, extending from the sternal end of 
the clavicle to near the point of the acromion scapulae and carried 
through both the deltoid and pectoralis major muscles. The flap 
of muscles is to be drawn upward, and the vessel is then isolated 
and tied according to the method above given. The injury done 
to the soft parts in this operation is, in ordinary cases, unnecessarilv 
extensive. It may however be found justifiable, when it is con- 
sidered requisite to expose completely a circumscribed aneurismal 
tumour in the subclavicular fossa. If the line of the incision be 
limited externally to the fissure between the deltoid and pectoral 
muscles, after the manner of Dupuytren and Velpeau, the objection 
will be in a great measure obviated. 

c. Angular incision. (Process of Chamberlaine.) — A horizon- 
tal incision is made in the usual manner below the clavicle. A 
vertical incision is dropped from the outer angle of this in the 
space between the pectoral and deltoid, carefully avoiding injury 
of the cephalic vein, which is closely adherent to the deltoid, as 
well as a branch of the thoracic acromial artery lodged in the 
fissure. The incision will have the form of an <j reversed. The 
triangular flap formed by these two incisions is to be drawn in- 
wards and downwards. The pectoralis minor will be brought to 
view just at the inner margin of the deltoid, and immediately 
above it will be found the vein, artery, and nerves. This process 
exposes the artery well in the neighbourhood of the pectoralis 
minor, which may at want be cut and the artery looked for behind 
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next the fore finger of the left hand under the clavicular portion 
of the muscle, opposite the middle of the clavicle, we divide it 
through from without inwards by a careful use of the knife. The 
direction of the incision must be obliquely upwards and outwards, 
at right angles with the course of the clavicular fibres. Few arte- 
ries will be cut; but such as are of much size must be tied at once, 
to prevent the blood obscuring the latter steps of the operation. 
The divided portions of the muscle will retract and may be still 
further separated with blunt hooks so as to leave a wide triangular 
space in which we are to hunt for the vessel. The posterior fascia 
of the pectoral muscle is to be opened in the same line on the 
director. Below this fascia is seen another running from the pecto- 
ralis minor to the subclavius muscle. This must be raised with 
the forceps and torn with the point of the director, or divided 
cautiously so as to avoid injuring the thoracic arteries which are 
placed immediately below it, or their common trunk which stands 
out prominently. If we desire to tie the artery near the clavicle, 
we break away the cellular tissue in a similar manner, above the 
origin of these thoracic vessels. Crossing near the upper margin 
of these vessels is seen the cephalic vein of the arm, and above 
this the artery is found deeply lodged on the first interosseous 
muscle, with the great axillary vein at its inner side, thrown some- 
what more in front by the rising prominence of the rib. The 
nearest root of the brachial plexus is placed nearly a quarter of an 
inch behind and to the outer side of the artery. A small vein is 
seen crossing in front of the artery to the great venous trunk, and 
between this and the cephalic, (which is to be gently drawn down- 
wards,) we isolate the artery first on its inner and then on its outer 
side, and pass the ligature from within outwards and backwards, 
bringing the arm close to the trunk at the time, so as to relax the 
vessel. If it be deemed expedient to tie the artery at the upper 
margin of the pectoralis minor, this muscle, if it has not been pre- 
viously exposed, is to be brought fully into view by breaking 
away the cellular aponeurosis along its upper border, which will 
be found on a line drawn from the point of the coracoid process 
to the junction of the second rib with the sternum. The muscle is 
then to be drawn downwards with a blunt hook in the direction of 
the lower angle of the external incision, and the cellular tissue 
opened as above directed between it and the origin of the thoracic 
artery. The artery will now be found raised from the ribs over 
the second head of the scalenus anticus, with the vein within and 
a little posterior to it, and the first branch of the brachial plexus 
close at its outer side and slightly overlapping it. The artery is 
to be isolated with care, and the ligature passed round it, the 
brachial nerve being pushed outwards with the left fore finger so 
as to prevent its being included in the loop. After the operation, 
the parts are to be drawn together by a single suture passed through 
each angle of the integuments above, and secured to the skin on 
the opposite margin of the wound. This method of proceeding 
admits of a ligature being applied upon the artery in any part of 
its course, which is more than an inch in extent, between the 
clavicle and the lesser pectoral muscle. It will, I believe, be 
found attended with less difficulty on the part of the operator, with 
less hemorrhage, and less liability of injuring important parts, than 
any other that has been devised. 

Marjolin and Lisfranc have proposed to tie the axillary artery 
by simply opening the interstice between the two portions of the 



pectoralis major. But the artery by this plan will be uncovered 
too low, and the resistance offered by the contraction of the undi- 
vided muscle would render it nearly inapplicable in the living 
subject. Could it be accomplished, the opening left would not 
be sufficiently free to admit of the escape of the purulent secretion 
which is apt to follow the disturbance of the cellular tissue of the 
part. 

2. Ligature of the artery behind the pectoralis minor. (Process 
of Desault as modified by Delpech.) — The arm is to be carried out 
from the body at an angle of 45 degrees, and compression made 
upon the subclavian between the scaleni. An incision three to 
four inches in length is then made downwards and slightly out- 
wards, from the junction of the external third with the two inter- 
nal thirds of the clavicle, along the interstice between the pectoralis 
major and the deltoid, carefully avoiding the cephalic vein. The 
arm is now to be brought to the body, in order to relax the pecto- 
ralis major; the cellular tissue uniting the muscles along the inter- 
stice is to be divided with the finger or the point of the direc- 
tor, the border of the pectoralis major drawn downwards and 
inwards with the blunt hook or the finger of an assistant, and 
that of the deltoid carried in the opposite direction. The pecto- 
ralis minor is now exposed, and is to be raised on a director, and 
divided about three quarters of an inch from its place of insertion 
on the coracoid process. Passing the fore finger to the back and 
the outer portion of the wound, the mass of the vessels and nerves 
is to be hooked up and brought to the surface. The vein is then 
to be isolated at its outer side from the artery and carried inwards; 
the artery is next to be isolated from the nerves, and the aneu- 
rismal needle carried round it from within outwards. The objec- 
tion to this process is, that the ligature is placed too near the origin 
of the thoracic vessels, and that the artery closely embraced by the 
nerves, cannot, from the depth at which it is placed, be brought 
to the surface without making strong traction upon the parts. 

3. In the armpit. (Process of Lisfranc, PI. XII.) — -The arm is 
to be carried from the body so as to form an angle of 80 degrees 
with the trunk, and rotated outwards. We then feel at the inner 
edge of the coraco-brachialis, — just at the junction of the anterior 
with the posterior two-thirds of the armpit,* the pulsation of the 
vessel as well as the prominence formed by the brachial plexus of 
nerves. Along this artificial division of the axilla, a longitudinal 
incision of two to two and a half inches is to be made through the 
skin. The basilic vein, lodged in the thickness of the brachial 
aponeurosis, is then exposed to view along the internal border 
of the wound. This aponeurosis is to be opened and divided on 
the director at the external side of the vein. If a simple incision 
of the aponeurosis does not afford sufficient room to reach the 
vessel with facility, a cut may be made across the outer portion of 
the membrane. The vessels and nerves are now exposed. The 
arm is to be lowered in order to relax the parts; then proceeding 
from before backwards, starting from the coraco-brachialis as a 
fixed point, we find first, the median nerve, and immediately 
within it the axillary vein. Beyond, or to the inner side of the 
vein, are to be seen the internal cutaneous and ulnar nerves, and 
the basilic vein. The sheath of the vessels is to be carefully 
opened with the point of the director, and the vein carried inwards 

* Half an inch to three quarters behind the tendon of the great pectoral, accord- 
ins to Maneu. 
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and backwards. The artery will be found immediately within 
and behind the median nerve. Denude the artery slightly on 
either side, and pass the director below it, from within outwards, 
between the vein and median nerve. The above is the usual 
direction given, but I find it equally as convenient to carry the 
median nerve inwards along with the vein, and take up the 
artery between the nerve and coraco-brachialis. Occasionally 
the artery is found between the two long roots of the median 
nerve. It is then to be taken up between them. This method 
of Lisfranc is the easiest process for ligature of the axillary artery, 
but is only applicable in affections of the brachial between the 
armpit and the elbow joint. Before beginning the operation it is 
■well to mark first with the eye the position of the outer border of 
the scalenus, at the upper margin of the clavicle, which is an inch 
and five-eighths out from the sternal end of that bone; as this is 
in the line of direction of the axillary artery. 

LIGATURE OF THE BRACHIAL ARTERY. (PL. XII.) 

Surgical anatomy. — This artery, which is a continuation of the 
axillary, descends in a straight line in the muscular groove found 
between the inner edge of the coraco-brachialis and biceps in 
front, and the triceps extensor cubiti behind. About an inch and 
a half above the elbow joint, it bends slightly outwards along the 
interior edge of the biceps, and crosses the face of the brachialis 
anticus so as to reach the middle of the bend of the arm. At this 
point, it is covered by the aponeurotic expansion sent off inwards 
and downwards from the tendon of the biceps, and divides into 
the radial and ulnar arteries, just at the insertion of the muscle 
on the tuberosity of the radius. The brachial artery, in a sub- 
ject moderately muscular, is found about half an inch below 
the surface. It is covered by the integument, a superficial fascia 
consisting of two thin layers, and a deep-seated muscular or bra- 
chial aponeurosis. Just above the elbow joint, it is slightly over- 
lapped by the internal edge of the belly of the biceps. On its 
inner side, and in close connection, is found the trunk of the bra- 
chial vein; but where there are two satellite veins, the artery is 
placed between them. The median nerve has important relations 
with the artery, and serves as a guide for its discovery in ligature 
of the vessel. At the superior and middle third of the arm, the 
nerve is found at the external and front margin of the artery. 
About two inches and a half above the elbow joint, it crosses 
obliquely in front of the artery so as to get completely to its inner 
side. The ulnar nerve passes down the arm at some little distance 
within and behind the artery, in the direction of the back part of 
the internal condyle. The internal cutaneous is found at the inner 
surface and somewhat in front of the vessel. The vessels, in their 
descent along the arm, are surrounded by loose cellular tissue 
rather than a distinct sheath. The artery, in a healthy state of 
the parts, can be felt pulsating through the skin, and may be tied 
in any portion of its course. 

Jlnomalies. — Nothing is more common than anomalies in the 
distribution of this vessel. It may divide, as before observed, 
into its radial and ulnar branches as high as the armpit; or at any 
part of its course down the arm. The frequency of this irregular 
distribution should be well understood. It is said by Prof. Quain 
to occur in one case out of five. Fortunately, it may usually be 
detected by careful examination ; otherwise, the surgeon might 



become embarrassed in attempting to check a hemorrhage or cure 
an aneurism, in finding that he had exposed a vessel which was 
not the subject of disease. He may, before beginning the incision, 
by alternately compressing the respective branches, be able to 
discover which is the proper subject of operation. It may be 
necessary even to tie both branches, as they are sometimes found 
to have direct communication with each other at the elbow ; and 
this double operation could be attended with no greater danger 
than the single ligature of the undivided trunk. In cases of divi- 
sion high up, the branches are usually found running down near 
together, (the radial usually being the more superficial and exter- 
nal,) to the neighbourhood of the elbow joint where they diverge. 

Anastomosis. — The anastomosing branches by which the cir- 
culation is carried on after obliteration of the brachial trunk, are 
the profunda major, profunda minor, and the anastomotica on 
the part of this artery. The profunda major is usually given off 
near the armpit, the principal branch of which, the rausculo- 
spiral, winding round the bone with the nerve of that name, 
forms a continuous trunk with the recurrens radialis in front of 
the external condyle, and is connected also by a branch with the 
interosseal recurrent at the back part of the joint. The pro- 
funda minor, descending behind the brachial artery as far as the 
middle of the arm, sends a branch of considerable size down 
with the ulnar nerve behind the inner condyle, which inoscu- 
lates with and forms a continuous tube with the recurrens ulnaris. 
The anastomotica, coming off an inch or two above the elbow 
joint, winds across the brachialis anticus, and divides into two 
branches, one of which, passing in front of the outer condyle, 
unites with the radial recurrent, and the other dips down between 
the capsule and olecranon process to anastomose with the inter- 
osseal recurrent. 

Remarks. — The brachial artery, in consequence of its proximity 
to the bone, may be readily compressed in any part of its course 
with the extremities of the fingers or a compress and bandage. If 
the latter means be used, the compress should be of moderate size, 
so as to admit of being pressed under the edge of the biceps. It 
is well to avoid making compression at the point where the artery 
passes over the. insertion of the coraco-brachialis muscle, as here 
the median nerve is placed in such relation to it as to be pain- 
fully affected by the force applied. 

From the mobility and exposed position of the arm, and the 
frequency of venesection at the elbow, it is of all the larger arte- 
ries most exposed to traumatic injury. If there be lesion of the 
vessel above the elbow, we may tie it either at the place injured, 
or, if there is such infiltration of blood as to mask the parts, cut 
down upon it in any point above. In case of puncture of the 
artery in venesection at the elbow, the course to be pursued 
varies according to circumstances. Pressure made with gradu- 
ated compresses, covered with a piece of coin or other metal, or 
with a special apparatus for the purpose, may, particularly if the 
wound be longitudinal, so diminish the calibre of the vessel as to 
allow the wound both in the artery and vein to heal. But to suc- 
ceed, it must be immediately applied, and is not even then a cer- 
tain measure. If it fail, or the case be altogether neglected in its 
first stage, even though the wound on the two surfaces of the vein 
should heal, we may have a false aneurism developed in its 
sheath or in the surrounding cellular tissue, constituting a resisting 
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pulsating tumour below the bicipital aponeurosis, limiting the 
extension of the arm, and as it grows in size bulging up just 
above the upper margin of this membrane, where the fascia is 
weakest. 

Or there may be instead, direct communication between the 
artery and superficial vein. The posterior wound in the vein and 
that of the artery not healing by first intention, and being brought 
into close contact by the compression necessary to stop the hemor- 
rhage, the blood of the artery leaves its route to the hand, and 
turning in a direction in which it meets less resistance, forms 
an oblong prominent pulsating tumour in the superficial veins at 
the elbow, constituting what is called a varicose or arterio- venous 
aneurism. 

The communication, as has been observed, may be made di- 
rectly between the artery and the superficial vein, both of which 
become matted together by the effects of the compression, and 
closely adhere to the opposite surfaces of the intermediate bicipital 
aponeurosis ; or it may be indirect, the cyst of a circumscribed 
false aneurism being formed, which receives the blood at its bot- 
tom through the opening in the artery, and discharges it at its top, 
through the orifice in the posterior wall of the vein. The punc- 
ture in the anterior wall of the vein is always found closed through 
union by first intention. 

Or another kind of arterio-venous aneurism may be formed ; 
the artery first pouring out its blood into one of its satellite veins, 
through which as well as the superficial vein, the lancet has in that 
case passed ; the two orifices of the latter vein healing up, while 
the blood of the artery poured into its satellite, finds its way through 
the deep communicating radial vein (see page 16) into the super- 
ficial veins, and generally into the median basilic, which is often 
found dilated and pulsating in all its course up the arm. Three 
cases only of this description have been well reported,* and a fourth 
has lately occurred in this city, which came under the notice of 
Dr. John Wilson Moore, with whom I saw the patient in consulta- 
tion. But they must be unquestionably of much more frequent 
occurrence ; for the manner in which the satellite veins overlap 
the brachial artery, show that they are more or less exposed to 
injury whenever the lancet is carried so deep as to open the latter 
vessel ; and the discrepancies which exist among writers, in their 
description of arterio-venous aneurism at the bend of the arm, 
show that the pathology of this form of the disease has been but 
imperfectly understood. This latter form, to which, for the sake 
of distinction, I would restrict the name of aneurismal varix, is 
an affection not to be lightly attacked by an operation, and perhaps 
only with safety in its early stages ; a retaining bandage or a 
laced sleeve, serving even where the disease is advanced, to check 
the distension of the vein, and preserve in a good degree the 
uses of the limb. Each vein, cut in these cases at the bend of 
the elbow, bleeds as an artery in consequence of the arterial blood 
being mainly directed through the veins. Profuse irrepressible 
hemorrhage, gangrene, and subsequent death, followed an attempt 
to cure by operation an aggravated case of this kind, in the hands 
of M. Roux.f It is to be distinguished from the ordinary kinds 

* One by Park, of Liverpool, (Bell's Principles of Surgery. Vol. I. p. 302,) 
one by P. Adelmann, (Tractatus Anat. Chirurg. de Aneurysmatice Spurio Vari- 
coso, Wurceburgi,1821,) and one by Claudius Tarral, (Cyclop. Pract. Surg.) 

f Vide Cyclop. Pract. Surgery, article Bend of Arm, by C. Tarral. 
16 



of aneurismal varix, by the general dilatation and pulsation of the 
vein, (owing to the oblique direction in which the blood comes 
from the communicating branch,) rather than by a single rounded 
prominence ; by the fact that the blood is found to enter below 
the cicatrized puncture of the vein ; and that by pressure of the 
thumb below the puncture so as to flatten completely the commu- 
nicating vein, we stop without arresting the action of the artery 
all pulsation in the superficial vessels. In the commoner form of 
aneurismal varix, when the communication between the super- 
ficial vein and artery exists at the place of puncture, either directly 
or by the intervention of a cyst formed out of the intermediate 
cellular tissue, pressure made as described, at the entrance of the 
communicating vein, will have little or no influence on the pulsa- 
tion of the superficial vessels. 

As soon as the injury of the artery by venesection or other 
means is detected, it is incontestably the surest course at once to 
recur to the ligature of the vessel, in order to prevent either of 
the consequences that may follow — the common form of false 
aneurism, varicose aneurism, or that to which I have limited the 
term of aneurismal varix. Two methods of proceeding are then 
open to the practitioner — to incise the parts at the bend of the 
arm, and tie the artery above and below the place of puncture; 
or follow the method of Hunter, and tie it where it is more readily 
exposed in its course along the biceps muscle. If the operation be 
done shortly after the occurrence of the injury, the former method 
is not ordinarily the best, inasmuch as it is desirable to avoid an 
incision at the elbow, in consequence of the deeper covering of 
the artery, its complex relation with the veins of that region, and 
its obscuration from the extravasation of blood which to more or 
less extent takes place. The method of .Hunter is a more simple 
process, and if soon applied is equally successful ; for it has been 
fully proved by experience, that the anastomosing vessels will 
not dilate so as to restore the circulation of the wounded trunk till 
sufficient time has been allowed for the healing of the puncture 
made in it by the lancet ; and to this, compression may if necessary 
be added at the bend of the arm. A great accumulation of ef- 
fused blood at the bend of the arm, pressing on the origin of the 
recurrent radial and ulnar arteries, might, however, as a case of 
exception, render it better to cut down, turn out the clot, and tie 
the brachial above and below the place at which it is wounded. 

The principles involved in the Hunterian operation of tying 
the artery at a remote distance from the tumour, are not so bind- 
ing here, where we have to deal with a sound vessel accidentally 
injured. A distant ligature, though it may answer if applied 
immediately after the injury, is not to be relied on in case much 
time has elapsed since the occurrence of the injury, if a large aneu- 
rismal tumour has been formed, or if compression has for some 
time been made from without ; for from all these causes the anas- 
tomosing branches become enlarged, and the blood will find its 
way into the trunk at the elbow, both by the inferior arteries of 
the joint and the superior branch called the anastomotica magna. 
For these reasons I prefer always to tie the trunk an inch to an 
inch and a half above the joint and below the origin of the anas- 
tomotica. This simple operation has in my hands succeeded per- 
fectly in four cases, which were respectively of four, five, eight, 
and nine weeks standing, in each of wdiich, tumours of considera- 
ble size had already formed. In another of nine weeks stand- 
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ing, a case of proper aneurismal varix, upon which firm pressure 
had been steadily kept up, so as to cause great enlargement of 
the profunda minor, the pulsation of the veins, though not entirely 
removed by the ligature of the brachial, was and still remains 
considerably reduced by the operation, so that the arm has been 
restored to very nearly its former degree of usefulness. A circum- 
stance connected with the operation in this case is worth noting; 
— pressure made upon the brachial (which was a single trunk) 
through the integuments above the elbow, stopped all pulsation in 
the artery and veins below; tbe profunda minor, which was after- 
wards found greatly dilated, having been at tbe same time in the 
line of compression. But after the ligature of the brachial, the 
profunda served to keep up some pulsation in the vein, through 
its anastomosis with tbe vessels below the joint. 

In old cases, the profunda minor has been found enlarged to a 
size nearly equal with that of the brachial, and in calculating the 
effect of a single ligature above the elbow, it is necessary that 
pressure should be made separately on the brachial trunk so as not 
to interrupt the current in the profunda minor. Such is the tend- 
ency to rapid dilatation of the branches in general about the joint, 
that in instances of longer standing than those already specified, 
and much less even if strong compression has been employed, 
the method of operation commonly deemed proper is the old plan 
of opening the parts at the bend of the arm, and tying the artery 
above and below the place of puncture. Yet there are unques- 
tionable exceptions to this rule. Within the last two months 
the author has applied a single ligature upon the brachial artery 
within an inch of the tumour, in the case of an elderly lady, a patient 
of Dr. Ridgway, residing in Columbus, New Jersey. The tumour, 
which consisted of a varicose aneurism, was of sixteen weeks' 
standing, and of very large size. Pressure upon the brachial artery 
being found to arrest all pulsation in the tumour, and believing 
that the anastomosing vessels would yield less readily to the 
dilating forces in old persons, I deemed it proper to try the effect 
of a single ligature, in the manner above described. A complete 
and speedy cure was the result. The basilic vein was found as 
large as the finger, pulsating like an artery, and crossed the line 
of the incision just above the base of the tumour, rendering it 
necessary to observe great caution in the use of the knife in open- 
ing the sheath of the vessels. In conclusion, it may be observed 
that Dr. Codes, of Dublin, has stated that in no case of aneurism 
at the bend of the arm, has he found it necessary to open the sac, 
or apply more than one ligature, and that immediately above it. 

LIGATURE AT THE MIDDLE PART OF THE OS HUMERI. (PL. XII.) 

Operation. — The arm is to be moderately carried out from the 
body, the forearm placed in extension and supinated. The shoul- 
der is to be sustained by one assistant, and the forearm and hand 
by another. The surgeon feels along the inner edge of the biceps 
(or of the coraco-brachialis, if the operation be done higher up) 
for the groove formed between it and the triceps, in which are 
lodged the vessels and nerve. Lisfranc's direction is, to place 
the four fingers of the left hand on the median nerve, and incise 
the skin along their inner border. But in the living subject, the 
pulsation of the arte'ry itself forms a better guide. The cellular 
tissue may, however, from inflammation, be found so cedematous 



and pasty, as to obscure both vessel and nerve. I prefer, there- 
fore, in all cases, to cut neatly down immediately upon the in- 
ternal edge of the biceps muscle, upon which the ends of three 
fingers of the left hand are to rest. An incision of two and a 
half inches in extent, beginning below, if it be the left arm, and 
above, if it be the right, is to be made first through the skin merely, 
for fear of wounding the basilic vein. The brachial aponeurosis is 
then to be opened and slit at the bottom of the wound its whole 
length on the director, the basilic vein being carried out of the way 
and to the outer side of the wound. Immediately adjoining the 
edge of the muscle, we find .the median nerve. This, with the 
muscle, is to be drawn gently outwards with a blunt hook, or, 
which is to be preferred, the fingers of an assistant. Sometimes, 
however, from the position of the nerve, it will be found most 
convenient to draw it to the inner side. Below it is seen the 
sheath of the vessels, and to its inner edge, the internal cutane- 
ous nerve; the ulnar nerve lying about half an inch farther back. 
The sheath is to be carefully opened and the artery will be found 
either lodged between two veins or with one large venous trunk 
at its inner side. Isolate the artery on either side with tbe point 
of the director, and glide the instrument below from within out- 
wards, pushing up with the left fore finger the median nerve, so 
as to prevent its being raised with the artery. If by any blunder 
with the knife, the artery be wounded during the operation, the 
hemorrhage may be instantly arrested by pressure made above 
with the fingers of an assistant as shown in Plate VII. Some apply 
a tourniquet upon the arm, but this arrests the pulsation of the ves- 
sel, and renders the finding of it less easy. If used at all, it should 
merely be laid loosely upon the arm as a measure of precaution. 

LIGATURE IMMEDIATELY ABOVE THE ELBOW JOINT. (PL. XIII.) 

Operation. (Process followed by the author for aneurism at the 
bend of the arm.) — The arm, placed in the same situation as above 
described, an incision two and a half inches long is to be made 
over the inner edge of the inferior termination of the belly of the 
biceps. The lower end of the incision will be just above the 
fold of the elbow, and its direction will be upwards and slightly 
inwards. The skin alone is to be first divided. The superficial 
fascia is to be punctured on the edge of the muscle, raised on the 
director and carefully opened. The basilic vein will be found 
parallel with and to the inner side of the wound. The deep- 
seated or brachial aponeurosis is next to be raised and cut in the 
same manner. The inner edge of the biceps is now to be moved 
outwards with a blunt hook, and the basilic vein and internal 
margin of the wound carried in the opposite direction. Adjoin- 
ing the edge of the muscle we observe first the median nerve, 
distinguished by its whiteness, which has crossed over in front 
and now lies to the timer side of the artery, covering the inner 
brachial vein; it is to be drawn inwards and the vessels will be 
seen about a quarter of an inch behind it, previously overlapped 
by the belly of the muscle. The sheath is to be carefully raised 
with the forceps, and opened with the point of the director. The 
artery is now seen lodged between its two satellite veins, from 
which it is to be isolated on the director. The ligature is then 
carried round it in the usual manner. Occasionally the median 
nerve has different relations with the artery, crossing behind it • 
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instead of in front, and getting at the place of this operation near 
a quarter of an inch to its inner and posterior side. In such cases 
the first part seen by the edge of the muscle would be the artery 
itself. 



LIGATURE AT THE BEND OF THE ELBOW. (PL. XIV.) 

Operation. — It is practised for recent traumatic injury of the 
vessel, for false aneurism, or one of the forms of arterio-venous 
aneurism. The arm is to be placed in the position, and secured 
as indicated above. The artery is to be compressed with a tour- 
niquet or the fingers of an intelligent assistant. The surgeon 
ascertains with his finger the course of the artery from the middle 
of the elbow joint inwards and upwards 1 along the inner edge of 
the biceps, and which is usually well indicated by the course of 
the median basilic vein. Depressing the skin in this direction 
with the fingers of the left hand, he makes an incision which 
should extend an inch above and an inch below the level of the 
condyles. The skin, which is very thin in this region, should 
alone be divided by the first incision. The median basilic vein 
and the internal cutaneous nerve will be seen lodged in the su- 
perficial fascia, at the inner side of the cut. Raise and open the 
superficial fascia carefully on the director, and carry the vein to 
either side that is most convenient ; — usually it will be found 
easiest to move it downwards and inwards. The brachial apo- 
neurosis next comes into view, strengthened at this point by the 
expansion of the biceps tendon. With the forceps, raise at the 
middle of the wound a fold of this double membrane, puncture it 
with the scalpel, and then open it upwards and downwards on the 
director. The artery and its veins and the adjoining nerves next 
come into view. To the inner side of the artery, and more super- 
ficial than it, may be felt first the median nerve at the top of the 
wound. At the middle of the elbow it is removed farther from 
the line of incision, and is sometimes not brought into view at all 
during the operation. The nerve, whether felt or seen, is to be 
carried gently inwards with a blunt hook. The sheath of the 
vessels, which lies about a third of an inch to the outer side of the 
nerve, is now to be opened in the usual manner, and the artery is 
found lodged either between two veins, or, as occasionally hap- 
pens, with a single large venous trunk to its inner side. Isolate 
the artery from the veins with the point of the director, first upon 
its outer and then on its inner side; or if there have been much 
inflammation and thickening of the cellular structure, it may be 
necessary, as I have found it in one case, to raise the vein with 
the forceps, and separate it from the artery with gentle touches of 
the point of the scalpel. The director is then to be passed below 
the artery from within outwards, carefully excluding the vein or 
veins, and the ligature passed as usual. The passing of the di- 
rector will be facilitated by a slight flexion of the forearm. 



OF THE ARTERIES OF THE FOREARM. 



LIGATURE OF THE RADIAL ARTERY. 

Surgical anatomy. — The radial artery usually arises from the 
brachial near the bicipital protuberance of the radius, and descends 



nearly in a straight line from the middle of the bend of the elbow 
to the inner margin of the styloid process, at the lower extremity 
of the same bone. In the upper half of the forearm the artery 
lies between the fleshy belly of the supinator radii longus on the 
outer side, and that of the pronator radii teres on the inner, and 
in thin subjects is covered only by the skin, superficial fascia and 
brachial aponeurosis; but in muscular subjects it is concealed by 
the edge of the supinator, which projects over it. It rests on the 
supinator brevis above, and somewhat lower on the tendinous 
insertion of the pronator radii teres. The radial nerve is placed 
above, at some distance on the outer side of the artery, and 
comes in contact with it only (and still at the outer side) near the 
middle of the forearm. The lower half of the radial is very 
superficial, lies just in front of the bone, and can be felt pulsating. 
It has the tendon of the supinator longus immediately at its outer 
side, and the tendon of the flexor carpi radialis within. It turns 
round the base of the thumb under its extensor tendons, to get 
to the back of the hand, and dips down between the metacarpal 
bones of the thumb and fore finger to reach the palm, where it 
forms the deep-seated palmar arch. Before it turns to the back of 
the hand, it sends a branch over the ball of the thumb to form a 
direct anastomosis with the ulnar or superficial arch. This branch, 
the superficialis voice, is sometimes so large that when cut it will 
require to be tied, or have a ligature thrown upon the" radial. The 
radial nerve is in contact with the artery only at the middle third 
of its course, leaving it four inches above the wrist to pass under 
the tendon of the supinator, and becomes cutaneous on the back 
of the hand. Two satellite veins attend the artery. The radial 
artery may be tied at its upper, middle, or inferior third. 

Anomalies. — The principal anomalies in reference to the origin 
of this vessel and the ulnar have already been described. It may 
be observed, that the radial of one side sometimes receives the 
anterior interosseal artery, which, when large, serves to explain 
many of the cases of disparity existing in regard to the size of the 
arteries of the two wrists. 



AT THE UPPER THIRD OF THE FOREARM. (PL. XIV.) 

Operation. — The arm is to be extended and laid on its dorsal 
aspect. The artery is to be sought for along the inner margin of 
the supinator longus. If the artery can be felt pulsating, or this 
muscle can be made to contract so as to show its inner border, 
the line of incision is at once designated. But if neither of these 
rules can be applied, we are to recollect that the course of the 
artery at this region is exactly in that of a line drawn from the 
external border of the tendon of the biceps to the inside of the 
styloid process of the radius. In this direction the skin is to be 
incised for two inches, crossing the line of the vessel a little at its 
outer border. Any superficial vein crossing the wound is to be 
drawn to one side; the superficial fascia and brachial aponeurosis 
are to be divided on the director. The inner margin of the supi- 
nator is then to be sought for. The first yellow line observed 
starting from the lower and outer part of the incision, indicates 
the interval between this muscle and the pronator. The muscles 
are to be separated with the point of the director, and the supi- 
nator with its investing fascia drawn outwards. The artery and 
its veins are now exposed in their sheath, the radial nerve run- 
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ning down at a little distance on their outer side. The sheath of 
the vessels is sometimes seen masked with fat. Tear this as well 
as the sheath of the vessels with the point of the director, a fold 
of the latter being previously raised with the forceps. The vessel 
may now be isolated and secured in the usual manner. 

AT THE MIDDLE OR LOWER THIRD OF THE FOREARM. (PL. XIII.) 

Operation. — In either of these situations, the artery is super- 
ficial and the operation easy. Placing the arm in the position 
designated above, and tracing the line of the vessel already given, 
we find it pulsating at the inner border of the tendon of the supi- 



nator longus. In the groove between this tendon and that of the 
flexor carpii radialis, we depress the skin and divide it for the 
space of two inches. The superficial veins and nerves crossing 
the wound are to be drawn to one side, and the superficial and 
deep-seated fasciae divided. The sheath of the vessels is now 
exposed. This is to be opened, and the artery isolated and raised 
on the director, which is to be passed from within outwards. 

LIGATURE ON THE BACK OF THE WRIST. (PL. XIV.) 

Operation. — The radial artery may readily be tied on the back 
of the wrist, as has been proposed in case of wound of the deep- 



PLATE XIII.— LIGATURE OF THE ARTERIES OF TEE ARM. 

(Fig. 1. A A 2 ). OF THE ULNAR ARTERY IN ITS MIDDLE THIRD. 

The incision is made along the radial edge of the flexor carpi ulnaris muscle. The position in which the arm is 
placed, to show the other operations, brings the wound apparently too near the inner edge. 

a. Forefinger of an assistant drawing off the inner lip of the wound. 

b. Blunt hook, of a convenient form, curved at the end so as to resemble in shape a bent finger, with which one 
lip of the wound and the flexor sublimis of the fingers are drawn outwards and depressed. 

1. Line of division of the skin. 

2. Section of the aponeurosis. 

3. Flexor carpi ulnaris drawn inwards. 

5. Flexor sublimis digitorum drawn outwards and depressed. 

6. Ulnar nerve. 

7. Ulnar artery, raised on the aneurismal needle. 

8. Ulnar vein. 

(B B 2 ). OF THE RADIAL IN ITS INFERIOR THIRD. 

The skin is divided along the inner edge of the supinator radii longus. 
1, 2. Division of the skin and aponeurosis. 
6. Radial artery between its satellite veins (7). 

(C C 2 ). OF THE ULNAR NEAR THE PALM. 

1, 2. Section of the skin and aponeurotic layers. 

5. Ulnar artery raised on an eyed probe, accompanied by a satellite vein (6) on either side. 

(D D 2 ). OF THE BRACHIAL JUST ABOVE THE ELBOW JOINT. (Process of the author.) 

The incision is made over the inner edge of the biceps just above its insertion, and the lips of the wound widely 
separated to show the neighbouring parts. 
1, 2. Skin and brachial aponeurosis divided. 

3. Median basilic vein drawn inwards ; a branch of the internal cutaneous nerve passing at its outer side. 

4. Inner edge of the biceps drawn outwards. 

5. Median nerve. 

6. One of the deep-seated or satellite brachial veins, as seen in the subject from which this drawing was taken. 

7. Brachial artery raised on the ligature from between its satellite veins. 



(E E 2 ). OF THE ANTERIOR INTEROSSEAL. (Process of the author.) 

The incision is made at the lower part of the middle third of the arm, so as to cross slightly the intermuscular 
depression between the superficial and deep-seated flexor muscles. 
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seated palmar arch. But the process is unused; preference being 
justly given to ligature of the radial in its lower third, since 
the volar branch would still be left to supply the superficial arch 
which is intimately connected by anastomosis with the deep- 
seated. To tie it on the back of the wrist, the hand should be 
placed in half pronation, with its radial edge upwards. The 
thumb is to be extended and abducted so as to render prominent 
the tendons of the extensor major, and the extensor minor pol- 
licis manus. From the triangular depression between them, the 
artery will be felt pulsating in the cleft betweefl the posterior ex- 
tremities of the first two metacarpal bones, an inch and a half to 
an inch and three-quarters above the commissure of the thumb 
and forefinger. The tendon of the extensor major pollicis in a 
fleshy hand cannot be very distinctly felt; that of the extensor 



minor pollicis, and that of the extensor ossi-metacarpi pollicis, 
lying immediately on the radial side of the extensor minor, can 
always be found. On the ulnar side of the two latter, the artery 
may be felt. Divide the skin between the tendon's above men- 
tioned for the space of an inch and a half, draw to one side the 
superficial radial vein and nerve, and open the aponeurosis below 
to the same extent on a director. The artery is then to be isolated 
from its veins, and a ligature placed about it in the usual way, just 
where it crosses the os trapezium to dip into the palm. 

LIGATURE OF THE ULNAR ARTERY. 

Surgical anatomy. — It arises from the brachial artery at the 
same point with the radial, and for the upper third of the fore- 



1. Skin and brachial aponeurosis divided. 

2. Flexor sublimis drawn outwards. 

3. Deep-seated flexor muscle of the fingers drawn strongly inwards with a blunt hook, the fingers being flexed 

so as to relax the muscles. 

4. Margin of interosseous ligament, seen below the fibres of the muscle over which runs the interosseous nerve. 

The nerve, before it is drawn outwards, lies slightly to the radial side of the artery. 

5. Interosseous artery, with its vein (7). The artery is raised on a ligature. 



(F). OF THE TERMINAL PALMAR BRANCHES OF THE ULNAR ARTERY. 

These will scarcely ever require to be tied, except in case of wound. The palmar aponeurosis has been excised 
so as to expose the course of the vessel. 

1. Ligature placed round the termination of the ulnar trunk, which has here formed the superficial palmar arch. 

2. A ligature round the branch, by which it anastomoses with the radial. 

3. Another ligature round a branch which goes to the outer side of the forefinger. 

Fig. 2. This is intended to show the surgical relations of the ulnar and radial arteries in their descent. 
(A). 1, 1, 2, 2. Section of the skin and aponeurosis. 

4. Humeral artery raised at its place of bifurcation. 

5. Common radial vein. 

6. Median basilic. 

7. Median cephalic. 

8. Deep-seated humeral or brachial. 

9. Median nerve. 

(B). 1, 2 2 . Section of skin and aponeurosis. 
3. Flexor carpi ulnaris drawn inwards. 

5. Flexor sublimis drawn outwards. 

6. Ulnar nerve. ' 

7. Ulnar artery between its two veins (8, 8). 

(C). 2. Section of the aponeurosis investing the artery over the anterior palmar ligament. 

5, 5, 5. Ulnar artery between its two satellite veins (6). 

7. Ulnar nerve. 
(E). 3. Tendon of the supinator radii longus. 

5. Radial nerve. 

6. Radial artery. 

7. 7. Radial veins. 

(F). 2. Section of aponeurosis. 

3. Pronator radii teres and palmaris longus drawn inwards. 

4. Supinator muscle drawn outwards. 

5. Radial attachment of the flexor sublimis digitorura. 

6. Radial nerve. 

7. Radial artery. 

8. Inner radial vein. 
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arm runs obliquely downwards and inwards, under all the muscles 
which arc attached to the internal condyle of the os humeri, and 
in the direction of a line drawn from the external border of the 
tendon of the biceps, to the radial margin of the ulna at the junc- 
tion of its upper and middle third. The artery is here deeply 
placed, lying between the superficial and deep-seated layer of 
muscles, resting as it does on the anterior surface of the flexor 
profundus, and covered by the deep-seated aponeurosis which 
separates these muscular layers. In the middle and lower third 
of the arm, it runs perpendicularly downwards, in the course of a 
line drawn from the epitrochlea* of the os humeri to the radial 
margin of the pisiform bone. In its middle third the artery is 

* The epitrochlea is the internal tuberosity of the os humeri above its surface 
of articulation with the ulna. 



overlapped by the bellies of the flexor carpi ulnaris, and the flexor 
sublimis digitorum, which are often in muscular subjects united 
together by a line of dense yellow cellular tissue over the vessel. 
In the inferior third of the forearm the artery is lodged between 
the tendons of these muscles, and is superficial, being covered 
only by the skin, superficial fascia and brachial aponeurosis. 
From the side of the pisiform bone, the artery is extended over 
the annular ligament of the wrist so as to form on the palm the 
superficial palmar arch, and is covered by the skin, palmaris brevis 
muscle, some den^e layers of fatty cellular tissue, and the palmar 
aponeurosis. It is attended by two satellite veins throughout its 
course. The ulnar nerve joins the artery just above the middle 
of the arm, and is continued down on its ulnar side to the palm. 
With the exception of the recurrent to the elbow, the ulnar artery 



PLATE XIV.— LIGATURE OF THE ARTERIES OF THE FOREARM, 

(Fig. 1. A 2 .) OF THE BRACHIAL AT THE BEND OF THE ELBOW. 

The integuments are divided in the direction of a line drawn from the middle of the space between the condyles 

of the humerus obliquely upwards and inwards towards the inner margin of the biceps muscle. 
(A). Median basilic vein. 

(B B). Aponeurotic expansion of the biceps, divided. 
(C). Pronator radii teres. 

1. Brachial artery with its accompanying vein. 

2. Median nerve. The vein is seen lying between the nerve and the artery. The ligature is seen placed around 
the artery. 

(B 2 ). OF THE RADIAL AT THE MIDDLE THIRD OF THE FOREARM. 

In the drawing, the operation is placed a little too high. The incision is made over the inner edge of the supinator 

radii longus muscle. 
a, a. Superficial aponeurosis of the forearm divided. 
(B). Supinator radii longus muscle. 
(C). Outer edge of the flexor sublimis digitorum. 

1. Radial artery raised on a ligature with a satellite vein on either side. 

(C 2 ). OF THE ULNAR ARTERY AT ITS LOWER THIRD. 

The incision is made along the radial or outer edge of the flexor carpi ulnaris muscle. 
a, a. Superficial aponeurosis divided. 

1. Ulnar artery with its venae comites. 

2. Ulnar nerve. 



(D). OF THE SUPERFICIAL PALMAR ARCH FORMED BY THE ULNAR. 

The ligature of this vessel is rarely practised, except in wounds of the palm, which it is merely necessary to dilate 
in order to reach the vessel. 

1. Incision of the skin. 

2. Section of the palmar aponeurosis. 

3. Ulnar artery between its two veins. One ligature is passed below the artery where it appears in the palm ■ 
and another under the first digital branch, which might continue the bleeding in the case of a wound in 
consequence of its anastomosis with the deep-seated arch formed by the radial artery. 

{Pig. 2.) LIGATURE OF THE RADIAL ON THE BACK OF THE HAND. 

The skin and superficial aponeurosis are seen divided, and the artery raised on a ligature just before it sink. in<o 
the palm to form the arcus profundus. 
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gives off no branch of importance in its course down the forearm, 
except the common interosseous trunk. This divides into ante- 
rior and posterior branches ; the former of which is the larger, and 
runs down on the face of the interosseous ligament, supplying the 
muscles in its course, and terminating by a branch which usually 
joins the superficial palmar arch. 

Remarks. — From the numerous and large anastomosing branches 
which connect the radial and ulnar arteries in the palm, exten- 
sive wounds of this region will be attended with troublesome 
hemorrhage. If it be possible, by separating the lips of the 
wound or by dilating it a little with the knife, to discover the 
injured vessel, it is best to secure it with a ligature above and 
below the place of injury. If this cannot be accomplished, it will 
be necessary to tie the radial or ulnar artery according as the deep 
or superficial palmar arch is affected. The hemorrhage, however, 
is exceedingly prone to recur almost immediately, by a reflex 
movement of the blood from the anastomosing branches of the 
other vessel. If this happen, it will become necessary also to 
compress or tie the other main artery of the forearm. It has 
occurred to me in practice, to find the anterior interosseous termi- 
nating by so large a branch in the superficial palmar arch, as to 
keep up a troublesome hemorrhage from a wound in the palm, 
even after the radial and ulnar had both been tied, and ultimately 
rendering the ligature of the interosseous vessel also necessary. 
The ulnar artery may be tied in its upper, middle, or lower third. 
In its upper third it has been but once tied in the living subject.* 
From the depth at which it is here placed, it cannot be reached 
but by an extensive disturbance of the soft parts ; and where the 
operation would seem called for by wound orfalse aneurism of the 
vessel above its middle, preference is in nearly all cases given to 
ligature of the brachial above the elbow. In a deep wound of the 
part, attended with hemorrhage, we could not, unless the bleeding 
vessel be brought into view, be certain whether the lesion was of 
the ulnar or the interosseal branch. 



LIGATURE OF THE ULNAR NEAR THE TERMINATION OF ITS 
UPPER THIRD. (PL. XII.) 

Operation. — The forearm is to be extended and held firmly in 
a state of supination. Recalling to mind the course of the artery 
in this region as above described, the operator makes an incision 
over it through the integuments from three to three and a half 
inches long, obliquely from above downwards and inwards. The 
incision should commence three fingers' breadth below the bend 
of the elbow, just within the junction of the inner with the middle 
third of the arm, and terminate on the edge of the ulnar bone. 
The superficial fascia and aponeurosis are then to be divided on 
the director, carefully avoiding the superficial veins if they are 
large. The surgeon, starling from the lower margin of the wound, 
looks for the first muscular interstice, designated by a yellow 
aponeurotic line about one-eighth of an inch broad, to which the 
fibres are connected on both sides. This indicates the place of 
junction between the flexor carpi ulnaris, which adjoins the ulna, 
and the flexor sublimis of the fingers. With the knife, open this 
aponeurotic line, and separate the muscles below with the finger 
or director. If the brachial aponeurosis offer any resistance to this 
* By Marjolin. 



step of the process, it is to be divided at the top of the wound 
transversely in the direction of the ulna. The hand is then to be 
flexed, the flexor sublimis slightly raised and drawn outwards, and 
we perceive first the ulnar nerve, and to the outer side of this the 
ulnar artery and its veins coming up from the depth, resting upon 
the flexor profundus and covered by the deep aponeurosis. Tear 
this aponeurosis with the point of the forceps, or, if it be firmer 
than usual, raise and divide it on the director. If the wrist be 
well flexed, the artery may be drawn toward the surface with a 
blunt hook or the common aneurismal needle. Having isolated it 
from its veins, the director is to be passed below it, and the liga- 
ture applied in the usual manner. By looking a little deeper and 
somewhat more towards the middle, of the forearm we may raise 
and tie by the same process the interosseal trunk near its origin. 
Many surgeons direct a vertical instead of an oblique incision to 
be made through the integument. But the process, such as I have 
above described, I find much the most easy and successful, 

LIGATURE OF THE ULNAR EITHER AT THE MIDDLE OR INFERIOR 
THIRD OF THE FOREARM. (PL. XIII. and XIV.) 

Operation. — The limb placed in the position above designated, 
the course of the artery is to be traced according to the rules 
given. In most cases, it may be detected by its pulsation. An 
incision of two and a half to three inches is to be made, slightly 
crossing over the line of the vessel towards the ulnar bone. The 
superficial fascia and aponeurosis are next to be divided. At the 
middle part of the forearm, we open the first muscular interstice 
next the ulna, which will be that between the flexor ulnaris, and 
the flexor sublimis digitorum. At the inferior third the artery is 
placed between the tendons of these muscles, and we are to sepa- 
rate and draw slightly inwards the tendon of the former which 
slightly overlaps it. The artery is found lodged on the flexor pro- 
fundus, and is to be secured in the usual manner. 

LIGATURE OF THE ULNAR BELOW THE PISIFORM BONE. (PL. XIII.) 

Operation. — The artery runs down on the radial side of the 
pisiform bone, in the same direction that it has above, for about an 
inch and a quarter, when it turns outward to form the superficial 
palmar arch. It is superficial, covered only by the skin, super- 
ficial and palmar fascia, and near the ulnar border of the hand by 
the palmaris brevis muscle. 

An incision of an inch and a half in length is to be made in the 
direction of the artery, and about three lines to the radial side of 
the pisiform bone. The skin, fatty superficial fascia and palmaris 
muscle being divided, the palmar aponeurosis is to be raised and 
incised on a director. The radial margin of the wound is to be 
held outwards with a blunt hook, and some dense masses of adi- 
pose tissue covering the artery, are to be drawn out and clipped 
away with the scissors. The vessel is then seen below, and is to 
be isolated from its veins and tied. This process is little used. 

LIGATURE OF THE ANTERIOR INTEROSSEAL IN THE LOWER 
HALF OF ITS COURSE. (PL. XIII.) {Process of the Author.) 

Operation. — An incision two and a half to three inches Ion" is 
to be commenced about the junction of the outer with the middle 



6S 



GENERAL OPERATIONS. 



third of the arm, and carried downwards in the direction of the 
styloid process of the ulna. The skin and fascia being divided, 
we fall into the line of separation between the superficial and deep- 
I flexors, the latter of which will be known by the tendinous 
matter on its front surface. The space between these muscles is 
to be separated with the finger, which should be worked down in 
the direction of the inner edge of the radius, until the interosseous 
ligament is felt. The finger is then to be pressed inwards on the 
membrane so as to loosen and raise up the edge of the deep-seated 
tk'xor under which the artery is placed. The needle is then to be 
passed round the vessel from without inwards, so as to avoid the 
interosseous nerve, which is seen upon the edge of the muscle. 
After the opening of the skin and fascia, the knife is no more to 
be used. 



ARTERIES OF THE TRUNK. 



LIGATURE OF THE ABDOMINAL AORTA. 

Surgical anatomy. — The abdominal aorta, after passing the 
diaphragm, where it is a little to the left of the middle line, gets 
gradually more in front of the vertebral column, and divides into 
its two primitive iliac branches at the lower border of the fourth 
lumbar vertebra. The lower portion of the aorta, or that be- 
tween the transverse part of the duodenum and its bifurcation, is 
the only one which particularly interests the surgeon ; the upper 
division of th is portion, from the facility with which, in the neigh- 
bourhood of the umbilicus, we may by strong compression arrest 
the flow of blood down the vessel, and thus temporarily check 
hemorrhage from the arteries within the cavity of the pelvis; and 
its lower division, that, immediately above the origin of the in- 
ferior mesenteric, half an inch to an inch or more in length, in 
consequence of the possibility of applying a ligature upon it in 
aneurism or wound of the primitive iliacs. On the right side the 
aorta is flanked by the ascending vena cava, and on the left by 
the psoas muscle ; it is covered directly in front, in common with 
that vein, by an aponeurotic sheath, in which are lodged numerous 
branches of the sympathetic nerve, a chain of lymphatic glands, 
and in front of these a layer derived from the posterior parietal 
peritoneum. The distance of the artery from the abdominal in- 
teguments will vary in proportion to the thinness or obesity of the 
subject; but on the average will be found to be between three 
and four inches, covered only by the walls of the abdomen and 
the mass of small intestines. 

.Anastomosis. — There are several anastomosing vessels, by which 
the circulation of the blood might be restored to the lower extremi- 
ties, a result which has many times been found attendant on acci- 
dental obliteration of the aorta in man, and its experimental liga- 
ture in dogs. The most important of these are the internal 
mammary, which anastomoses with the epigastric; the lumbar 
and interosseals, which are connected at their extremities with the 
ileo-lumbar and circumflexa ilii: and when the ligature is placed, 
as is considered most advisable, above the origin of the inferior 
mesenteric, the blood might be restored to the leg through the 
agency of this latter artery, which is more or less directly in com- 
munication through the hemorrhoidal with most of the branches 



that go out from the pelvis, and is united above to the superior 
mesenteric by some very large anastomosing branches. 

Remarks. — Since the attention of surgeons has been called to 
this subject, more than forty cases have been reported of con- 
traction or accidental obliteration of the aorta from the pressure 
of tumours or other causes, all of wdiich tend to prove the possi- 
bility, as before observed, of a return of the circulation to the 
lower extremities after the obliteration of the lumbar portion of 
this vessel. Upon these facts, in cases admitting of no other 
chances of relief, has been founded the hope of success in cutting 
down upon and tying this important trunk, rather than upon the 
results of experiments on dogs, whose tenacity of life surpasses 
that of man. In the three cases in which it has been tied in the 
living subject, the issue did not justify the boldness of the pro- 
ceeding, and it is very questionable whether any case could occur 
that would fully sanction the step. Apart from the great size of 
the vessel, we run the risk of finding it diseased in aneurism of 
the primitive iliac, and of many of the collateral vessels being ob- 
literated by the tumour. If there be wound of the iliac arteries 
of much size, time would not be afforded for the operation ; and 
if it be a puncture, merely, the surgeon could not satisfy himself 
sufficiently well in regard to the origin of the hemorrhage to justify 
the tying of the aortic trunk. Gangrene, from want of a return 
of the circulation to the lower extremities, peritonitis and hemor- 
rhage, are the accidents to be apprehended in ligature of the aorta. 
The first operation of this kind was done by Sir A. Cooper in 
1817, and his patient died at the end of forty hours. Mr. James, 
of Exeter, operated in 1829, and the patient sunk three hours after. 
Mr. Murray performed a similar operation at the Cape of Good 
Hope in 1834, and his patient died at the end of twenty-three 
hours. 

Operation. (Process of Sir A. Cooper.") — The patient laid 
upon his back, with his thighs and head flexed upon the trunk, an 
incision three inches in length is made on the left side of the um- 
bilicus in the direction of the linea alba. A slight curvature is 
given to the line, in order to avoid the umbilicus, which should 
be just opposite the centre of the incision. The linea alba is 
to be cut through, and, an aperture being made in the peritoneum 
behind it, the finger is to be introduced, and that membrane di- 
vided with a probe-pointed bistoury to the extent of the external 
wound. Gliding the fore finger down upon the spine, pushing 
to one side the intestinal convolutions, the pulsations of the aorta 
are readily felt. With the finger nail an opening is to be scratched 
in the peritoneum and aponeurotic layer immediately upon the left 
side of the vessel. The finger is then to be passed between it 
and the spine, and brought out on the right side between it and 
the vena cava. The finger serving as a conductor, the ligature 
is carried by a blunt needle under the vessel, and tied in the 
usual manner, care being taken at the same time to keep the 
noose clear of the intestines. The wound in the parietes is to be 
closed with the quilled suture and adhesive straps. One end of 
the ligature is to be removed with the scissors, the other secured 
on the left side of the wound. Sir A. Cooper tied the vessel three 
quarters of an inch above its bifurcation and below the origin of 
the inferior mesenteric, and in this he was followed in the two other 
cases above noticed in which it was tied. It has been proposed 
instead of opening the peritoneum, to incise the walls of the ab- 
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domen on the left flank, and push off the serous membrane with 
the fingers till the artery could be reached. 

LIGATURE OF THE ILIAC ARTERIES. 

Surgical anatomy. — The primitive iliac arteries are formed by 
the bifurcation of the aorta. They diverge from each other, and 
running obliquely downwards and outwards, each divides oppo- 
site, or nearly so, to the sacro-iliac symphysis, into the internal 
and external iliacs. The average length of the common or primi- 
tive iliac arteries is about two inches and a half. The relation 
of the arteries of the two sides is, however, different. Each of 
the common iliacs has in front of it the peritoneum, and is crossed 
near its bifurcation by the ureter, by the spermatic vessels and 
nerves, and has the psoas muscle to its outer side. The right 
crosses in front of the left common iliac vein, and rests upon 
its own corresponding venous trunk. The left common iliac ar- 
tery is crossed in addition by the branches of the inferior mesen- 
teric artery, which descend into the pelvis; its vein is below and 
slightly to its inner side. Neither iliac artery gives off branches 
previous to its bifurcation. 

The internal iliac artery in the adult is a short, stout trunk, 
about an inch and a half long. It is directed almost perpendicu- 
larly downwards and inwards, from the sacro-iliac symphysis to 
the upper part of the sacro-sciatic notch, where it divides into 
several branches. The vein which accompanies it lies on its 
outer and posterior surface. 

The external iliac is apparently the continuation of the primi- 
tive trunk, as both are placed at the inner side of the psoas muscle ; 
and in the unopened abdomen a line drawn from the umbilicus 
to Poupart's ligament a half an inch internal to its centre, will be 
found directly over both of these vessels. The external iliac 
artery has its vein lying on its inner side ; on its outer are two or 
three small branches from the lumbar plexus of nerves, and be- 
yond these again to the outer side of the psoas muscle lies the 
anterior crural nerve. Near Poupart's ligament it crosses in front 
of the psoas, and, emerging upon the thigh below that ligament, 
takes the name of femoral. Near this point of emergence it is 
crossed by the spermatic vessels, by the circumfiexa ilii vein, and 
by the vas deferens, which, on turning dow r n into the pelvis, 
touches its inner side. Above the ligament it gives off the epi- 
gastric and circumflex iliac arteries. It, as well as the primitive 
and internal iliac, is covered in front with peritoneum and some 
very loose subserous cellular tissue. On the right side it is cross- 
ed by the small intestines as they go to terminate in the caecum, 
and on the left has in front of it the sigmoid flexure of the colon. 

Anomalies. — In reference to these great arterial trunks, anoma- 
lies as to origin or distribution are exceedingly rare. In some 
few instances the external iliac has been known to come off di- 
rectly from the aorta. 

Anastomosis. — After the ligature of the primitive, the internal 
or the external iliac of one side, the intimate union which exists 
between the branches of the vessels of the two sides, (apart from 
the arterial communications mentioned in reference to tying the 
aorta,) renders easy the re-establishment of the circulation in the 
parts below. In cases of aneurism within the cavity of the pelvis, 
it is possible, especially if the tumour be large and of long stand- 
18 



ing, that some of these branches may have been obliterated by 
pressure, so as to present an obstacle to the return of the blood. 

Remarks. — The successful results that have many times at- 
tended the ligature of these large and important vessels, may be 
looked on as among the most important achievements in modern 
surgery. In an anatomical and physiological point of view, the 
issue in these operations might well have been expected to be 
more favourable than in those for the obliteration of the arteries 
which emerge from the aorta at the root of the neck. For the 
iliac vessels can be reached without the division of any important 
nerves or blood-vessels ; the peritoneum covering them is so hap- 
pily provided with loose flocculent cellular tissue on its outer face, 
as to be readily pressed off from them without itself receiving 
necessarily any serious injury; and the vessels themselves are 
intended in a great degree to supply merely the organs for loco- 
motion. While in regard to those of the neck the immedi- 
ate proximity of the vessels to the heart ; the vitally important 
parts which are necessarily more or less disturbed in the opera- 
tion: the distress of the great organs of circulation and respiration 
on the one hand from the sudden stoppage of a large and direct 
outlet of the blood, and that of the brain on the other, which may 
suffer either by the increase, diminution or irregularity in the 
amount which it receives ; and the singular discrepancy existing 
in reference to the place of origin of their anastomosing branches, 
serve to explain the difference as to the result which attends the 
ligature of the great arteries, at the two opposite extremities of 
the trunk. 

Of ligature of the external iliac, practised mainly for inguinal 
aneurism, about sixty cases have been collected. Of these, two- 
thirds have been cured, and not more than three have resulted 
fatally in consequence of gangrene of the lower extremity. The 
deep situation of the internal iliac protects it against traumatic 
injury, and the shortness of the trunk itself does not allow space 
sufficient to act upon it, in case it should be affected by aneurism 
— an occurrence so exceedingly rare, that as yet the instance re- 
ported by Sandifort maybe considered the only one well authenti- 
cated. It has been tied in several ca*es for aneurism of the gluteal 
artery. Mr. Stephens, of Santa Cruz, tied it in 1812 with suc- 
cess ; Mr. Atkinson, of York (England), in 1817, but death 
followed at the end of twenty days. In four other instances it 
has been tied with success — by Dr. S. P. White, of Hudson, New 
York, by Mr. Thomas, of Barbadoes, by a Russian army surgeon, 
and by Professor Mott. 

The primitive iliac has been many times tied ; by Professor 
Gibson, of this city, in 1812, in a case of severe gunshot wound, 
from which, rather than from the operation, the patient died thir- 
teen days after; successfully by Professor Mott, of New- York, in 
1827 ; and in 1828, with a less happy result, by Sir Philip Cramp- 
ton. It has also been tied by Syme, Guthrie, Salomon, and other 
operators ; and recently with perfect success, so far as the operator 
was concerned, by Dr. Edward Peace, of this city.* The patient 
of Dr. Peace, however, after he had recovered so as to engage in 
his usual labour for more than twelve months, had a return of the 
disease in the portion of the sac below Poupart's ligament. This 
sac was supplied by the anastomosing vessels which entered into 

* Vide Amer. Journ. of Med. Sciences for April, 1843. 
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the external iliac near Poupart's ligament, and did not pulsate. 
It finally ulcerated and burst. As the upper lumbar arteries were 
concerned in the anastomotic circuit of the blood, pressure on the 
trunk of the aorta did not arrest the hemorrhage, and therefore 
rendered a resort to the ligature of the main trunk, injudicious. 
On an autopsic examination the primitive and external iliac of the 
diseased side were found completely obliterated. 

LIGATURE OF THE INTERNAL ILIAC. (PL. XV.) 

Operation. — The patient is to be placed on his back, with the 
thighs and trunks slightly flexed in order to relax the muscles of 
the abdomen. The surgeon stands by the side of the patient with 
his face towards the pelvis, (if he operate upon the right side,) 
and makes an incision in the manner of Mr. Stevens, of about 
five inches in length, slightly convex outwards, commencing 
about half an inch to the outer side .of the external abdominal ring, 
and an inch above the ligament of Poupart, so as to avoid 
injury to the spermatic cord. The incision is to be nearly parallel 
with the course of the epigastric artery, but a half to three quar- 
ters of an inch at its outer side, and inclined more outwardly 
above to a point, fifteen lines above and as much to the inner side 
of the anterior superior spinous process of the ilium. If the ope- 
ration be on the left side, I find it more convenient to stand with the 
face fronting the patient, as it leaves the left hand at liberty to 



support the abdominal parietes and subsequently press inwards 
the peritoneum and the parts which it contains. In this case the 
external incision may be made from above downwards. The in- 
teguments, superficial fascia, and the three layers of muscles, may 
be divided by successive strokes with the knife, from above down- 
wards, or cut from within outwards on the grooved director. Some 
branches of the superficial epigastric and circuinflexa ilii arteries 
may require to be tied. The fascia transversalis is now to be 
opened with the finger nail, or by a cautious use of the knife, and 
the orifice enlarged upwards and downwards on the director. 
This membrane will be found more resisting at the upper part, than 
near the ligament of Poupart. The peritoneum is then to be care- 
fully separated on its outer face with the index finger, and drawn 
by a blunt hook, with the intestines which it loosely invests, towards 
the linea alba. With the left index finger we continue the sepa- 
ration of the peritoneum towards the sacro-vertebral articulation, 
following the movement with the thumb and fore finger of the 
right hand, till they reach the vessels. The external iliac artery 
will be first felt or seen ; trace this up to the bifurcation, where, 
below and within, we find the artery in question, nearly opposite 
the centre of a line drawn from the anterior superior spinous pro- 
cess of the ilium to the umbilicus. The artery is then to be iso- 
lated on its inner side with the left fore finger, and on its outer side 
with the right ; and either hooked up on the left fore finger, or 
grasped between the thumb and index finger of the right hand. 



PLATE IV.— LIGATURE OF THE ARTERIES OF TEE TRUNK, 

The subject from which this drawing was taken is represented as laid on the back, in order to contrast the operation 
of the two sides. 



The bulging of 



INTERNAL ILIAC. (Right side.) 

(A A). Division of the skin and abdominal muscles. 
(B). Psoas magnus muscle. 

(C). Sac of the peritoneum, detached with the finger and carried inwards with the eye speculum, 
it at the'upper part of the wound is made by a loop of small intestine within the sac. 

Ureter, crossing the internal iliac artery from above inwards and downwards. 

Fascia transversalis laid open. 

Common or primitive iliac artery. 

External iliac artery, the margin of which only, is shown under the spermatic vessels. 

Internal iliac raised on the point of the aneurismal needle, and dragged farther forwards (in order to give a clear 
view of its position) than would be proper on the living subject. 

Spermatic vessels. 

Internal iliac vein, deeply placed. 

Branch of lumbar plexus of nerves. The same process as shown on the drawing would suffice for liaature of 
the primitive iliac. ° 

LIGATURE OF THE EXTERNAL ILIAC NEAR ITS ORIGIN. (Left side.) 

(A). Division of the tendon of the external oblique muscle of the abdomen. 
(B). Cut edge of the internal oblique muscle. 

(C). Lower border of the transversalis muscle, sending an investment down over the spermatic cord (D) 
(E). Fascia transversalis, in which is formed the internal abdominal ring; the ring being enlarged in this case to get 
at the artery below. ° 

1. Internal iliac artery and vein, the vein lying to the inner side. 

2. Epigastric artery and veins. The iliac artery is seen raised on the needle at the place for applying the ligature. 



(D). 
(E). 

1. 

2. 

3. 

4. 
5. 
6. 
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The ligature is next to be passed from within outwards, taking 
care to avoid raising the ureter and peritoneum on the inner face 
of the artery, or the external iliac vessels, which latter are so loosely 
connected as to admit of being pressed by an assistant backwards 
and out of the way towards the iliac fossa. The ligature may 
readily be carried round the vessel with the instrument of Pro- 
fessor Gibson, the needle of Deschamps as modified by Graefe, or 
with a flexible silver probe bent to the proper shape, and conduct- 
ed along the back surface of the finger. In Plate XV, intended 
to illustrate this operation, it will be observed that the artery is 
more forcibly elevated in order to bring it clearly into view than 
would be proper on the living subject. 

LIGATURE OF THE PRIMITIVE OR COMMON ILIAC. (PL. XV.) 

The only difference in regard to the operation for securing this 
trunk, from that which has been just described, is the necessity 
of extending the line of incision for two or three inches higher up. 
The incision should also be made more vertically, as this gives a 
greater facility for reaching the artery, which is so deep that it 
may be found distant the whole length of the aneurismal needle, 
when the walls of the same side have been rendered prominent by 
an aneurism of the external iliac, — the common cause which ne- 
cessitates the operation on the primitive trunk. The more the top 
of the incision approaches the median line, the greater, however, 
will be the risk of wounding the peritoneum, and the tendency 
of this membrane with the intestines which it contains to bulge 
outwards through the external wound. The risk of injury to the 
peritoneum (which membrane, though it has been wounded with- 
out serious consequences by Mr. Tait, it is by all means import- 
ant to avoid,) may in a great measure be obviated by making 
the first opening in the transversalis fascia near the lower end of 
the wound, carefully avoiding the epigastric artery. The tendency 
to bulging of the intestines will be best overcome by a curved 
spatula, or thin flat piece of board two or three inches broad, in- 
troduced into the bottom of the wound and held by an assistant. 
The ureter should be raised with the peritoneum from over the 
vessel, and the ligature placed about half an inch above the bifur- 
cation of the latter. By the same process, and without opening 
the peritoneum, the lower part of the aorta may be reached ; such 
was the plan followed by Mr. Murray in his operation on the latter 
vessel already noticed. 

LIGATURE OF THE EXTERNAL ILIAC. (PL. XV. axu XVI.) 

This artery may readily be tied in any part of its course, but 
the lower third is usually selected for the operation. Aneurism 
at the groin is the common cause of its ligation, and as this is 
sometimes found with an elongated pouch extending up above 
Poupart's ligament, we maybe compelled often to seek the artery 
higher up than was first intended.* 

The patient is to be similarly placed as for the preceding opera- 
tion. If the abdomen is flat, the pelvis may in addition be inclined 
to the side of the operator ; — if tumid and prominent, it is to be 
turned in the opposite direction, so as to allow the mass of the 

• See the case of Professor Horner. — Amer. Journ. Med. Sciences, 1842. 



small intestines to fall away from the place of operation. The 
aorta may in this, as in the two preceding operations, be compressed 
at the umbilicus by an assistant; the surgeon is to stand likewise 
at the outer side of the pelvis. An incision, convex outwards 
and downwards, three to four inches long, is to be commenced 
just above the margin of the external abdominal ring, and carried 
up nearly parallel with Poupart's ligament, terminating about 
three quarters of an inch above and as much within the anterior 
superior spinous process of the ilium. After the skin the super- 
ficial fascia is to be divided ; in this fascia, crossing the wound, 
is found the arteria ad cutem abdominis or superficial epigastric 
which may be tied and cut. The aponeurosis of the external ob- 
lique next comes into view; this may be opened from above down- 
wards with the knife, or, which is better, cut on the grooved 
director the whole length of the cutaneous incision. The point 
of the fore finger should now be introduced at the lower end of 
the wound under the arch formed by the inferior border of the 
internal oblique and transversalis, so as to separate them from the 
fascia transversalis and spermatic cord. These muscles are then 
to be hooked up on the fore finger and divided across to the ex- 
tent of half an inch with a curved probe pointed bistoury. Some 
small branches of the epigastric and circumflex iliac arteries will 
now require to be secured. The fascia transversalis is next to be ' 
opened. This should be done at the lower part of the wound by 
scratching it with the finger nail, or by raising a fold with the forceps 
and puncturing it with the knife. The finger is then to be intro- 
duced between the fascia and the peritoneum, upon which the fascia 
is to be further divided or torn. With the fore and middle fingers 
the peritoneum is next to be detached from the iliac fossa and 
pushed upwards. The thigh is to be now well flexed, and an assist- 
ant carrying his hand to the bottom of the wound, draws upwards 
and towards the opposite side the divided edge of the abdomi- 
nal muscles and the bag of the peritoneum containing the mass of 
intestines. The spermatic cord will be left below and hardly atall 
brought into view, if the artery is to be tied high up. But if the 
artery is tied near its middle, as in PL XV, the cord may be at the 
same time raised up by the hand of the assistant. The lower or outer 
lip of the incision should be depressed wjth a blunt hook, and the 
artery will be found pulsating along the brim of the pelvis, covered 
with a thin sheath, in front of which a small nerve is observed. 
The sheath is to be raised in a fold with the forceps, and opened 
with the point of a director; the artery is to be denuded, first on 
its outer and then on its inner side ; and the aneurismal needle 
carried from within outwards between it and the vein ; the small 
nerve, as the needle emerges from below the artery, being pushed 
outwards with the finger so as not to be included in the loop of 
the ligature. 

Remarks. — The direction of the external incision has been sin- 
gularly varied in this operation. Abernethy cut nearly directly 
over the course of the vessels; this plan answers well to uncovc 
the artery high up, but is attended with risk of injury to the peri- 
toneum. Sir A. Cooper cut from the internal margin of the ex- 
ternal abdominal ring to the anterior superior spinous process of the 
ilium, following the curve of Poupart's ligament. The processes 
of Norman and Velpeau (PI. XVI) are mere modifications of that 
of Cooper, but do not afford the same facility for reaching the 
artery in the upper part of its course. Some have opened the 
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parts with incisions in the form of a J_ reversed, the lower line 
being curved ; but the process which is above described in full, I 
save found the most convenient, as it enables us to reach the ar- 
with great facility in any pari of its rout, and exposes as little 
as any other to the chances of subsequent hernial protrusion. 
Bogros has devised a plan for securing the artery just above the 
ligament, which is equally well suited to ligature of the epigastric, 
and will be described in reference to that vessel. 

LIGATURE OF THE EPIGASTRIC ARTERY. (PL. XVI.) 

Aiising from the outer side of the external iliac just above the 
crural arch, this vessel forms an elbow near its origin, and as- 
cends between the two abdominal rings and behind the cord to the 
rectus muscle to the abdomen, which it reaches about an inch and 
three quarters above the place of its origin, and in the direction 
of a line drawn from this point to the umbilicus. It may be tied 
either at its place of entry into the rectus, or near its origin. 

Ligature at its place of origin. (Process of Bogros.) — Make 
an oblique incision two inches long parallel with the fold of the 
groin and two lines above Poupart's ligament, with its two ex- 
tremities equi-distant from the spine of the ilium and the pubic 
sympbysis. The superficial fascia and aponeurosis of the exter- 
nal oblique are to be opened to the same extent on the director. 



Draw upwards the spermatic cord, in order to discover behind it 
(he orifice of the internal ring. Dilate this opening with the finger 
or director, and the epigastric will be found immediately behind 
and to the pubic side of its inner margin. By following the epi- 
gastric back to its origin, we fall upon the external iliac artery, 
whieh may at this point be isolated and tied by the same process. 
An incision at this portion of the abdominal parietes, must of course 
render the patient afterwards more or less liable to the develop- 
ment of a hernial tumour. At the point where it enters the rectus, 
the epigastric artery maybe exposed and tied by dividing parallel 
to the external border of this muscle, the skin, the aponeurotic ten- 
dons of the external and internal oblique, and the lower fibres of the 
transversalis muscle. By drawing the muscle inwards, the artery 
will be exposed. 

LIGATURE OF THE GLUTEAL ARTERY. 

Surgical anatomy. — The gluteal artery comes off from the in- 
ternal iliac. It is a short thick trunk, which escapes from the 
pelvis above the pyriformis muscle, close against the upper part of 
the great sciatic notch, near which it divides into a superficial and 
deep-seated branch. The superficial supplies the under surface 
of the gluteus maximus ; the deep, which is the larger, runs be- 
tween the gluteus medius and minimus. The trunk is attended 



PLATE XVI.— LIGATURE OF THE EXTERNAL ILIAC AND FEMORAL ARTERIES. 



{Fig. 2.) OF THE EXTERNAL ILIAC JUST ABOVE POUPART'S LIGAMENT. 

modified by Velpeau.) 



(Process of Mr. Norman as 



a. The left hand of an assistant, drawing upwards and inwards the superior lip of the wound, and supporting at the 

same time the weight of the abdominal viscera. 

b, b. Blunt hooks, depressing the inferior lip of the wound. 

1. Line of division of the skin. 

2. Section of the three abdominal muscles. 

3. Peritoneum, covered with its subserous cellular layer. 

4. Spfermatic cord, pressed downwards. 

5. Iliac fossa. The iliacus internus muscle is seen covered with its aponeurosis or fascia; below the aponeurosis 

is seen a branch of the lumbar plexus of nerves. 

6. External iliac vessels, inclosed in their sheath. 

7. Epigastric artery, shown at its origin. Around this vessel is passed a thread, showing the possibility of tying 

it at this place in case it is accidentally wounded. 

8. External iliac vein, to the inner and the posterior side cf the artery. 

9. Small nerve descending with the artery, which should be carefully excluded from the ligature. 
10. External iliac artery, isolated and raised on the aneurismal needle of Graefe. 



(Fig. l.—Fig. 3.) OF THE FEMORAL ARTERY AT THE UPPER PART OF THE MIDDLE THIRD OF 

THE THIGH. (Process of Hunter.) 

1. The sartorius muscle. Its inner edge is drawn outwards with a blunt hook. 

2. The fascia lata, which, with the superficial fascia, is divided over the muscle nearly the whole length of the 

cutaneous incision. 

3. Sheath of the femoral vessels, laid open near the middle part of the wound. 

4. Femoral artery, raised on the ligature. 

5. Femoral vein. 

6. Saphenus nerve, to the outer side of the artery and involved in the sheath. 



Plate 16. 




On Stent by C. Kuchd 
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by a vein and nerve. A line drawn from the posterior and supe- 
rior spine of the ilium to the middle of the space between the 
trochanter major and tuberosity of the ischium, crosses the vessel, 
which will be found at the junction of the superior with the middle 
third of this line. The artery is covered from without inwards, 
by the skin, a thick layer of dense fatty cellular tissue, the belly 
of the gluteus raaximus, and a strong aponeurotic membrane. It 
rests upon the upper margin of the gluteus medius. 

Remarks. — The vessel is so deeply placed that it cannot be 
influenced by compression. It has been four times tied in conse- 
quence of traumatic injury. In the celebrated case of John Bell, 
the first instance in which it was tied, it had been cut across in a 
punctured wound, and gave rise to an extensive tumour. A first 
incision was made by Mr. Bell eight inches in length. The pa- 
tient came near bleeding to death, '■'■although in a moment twenty 
hands were about the tumour, and the bag was filled with sponges 
and clothes of all kinds." The operator " then run the bistoury 
upwards and downwards, and at once made an incision two feet in 
length,' 1 '' by which he was enabled to secure the vessel. The pa- 
tient barely escaped with life, and unquestionably ran a greater risk 
than if a ligature had been placed instead around the internal iliac. 
The position of the gluteal artery should be well understood by 
the surgeon, for Theden mentions a case in which it was divided 
across in dilating a gunshot wound, and the patient in consequence 
lost his life. 

Operation. (Process of Lizars and Harrison.) — The patient is 
to lie on his belly, with the thigh extended and the toes turned in- 
wards. An incision three to four inches long is to be begun an inch 
below the posterior superior spine of the ilium, and an inch to the 
outer side of the sacrum, and carried down obliquely toward the 
great trochanter, crossing the vessel. Having divided the skin 
and subcutaneous fatty matter at the first cut, separate in the same 
direction the fibres of the gluteus maximus, without cutting, if 
possible, as the muscle is exceedingly vascular; tear with the 
director or cut the aponeurosis covering the gluteus medius, and 
the vessel will be found covered .by a loose sheath at the top of 
the sciatic notch. Care must be observed not to mistake the 
deep-seated branch for the main trunk. From the depth of the 
parts, the ligature must be carried round the vessel, with the 
curved aneurismal needle. 

LIGATURE OF THE ISCHIATIC ARTERY. 

Surgical anatomy. — The artery emerges from the pelvis at the 
lower part of the great sciatic notch, and, as shown by Lizars, 
nearly at the middle of a line drawn from the posterior superior 
spine of the ilium, to a point somewhat within ihe middle of the 
space between the trochanter major and sciatic tuberosity. The 
artery will be found a little in front of the great sciatic nerve, and 
rather more than an inch and a half below the gluteal. The two 
vessels have nearly the same coverings. 

The ischiatic, though smaller than the gluteal, has been more 
frequently found aneurismal. 

The operation for its ligature will differ but little from that just 
described. Harrison advises the incision to be made in the same 
direction as for the gluteal, but begun an inch and a half lower 
down, and looks for the vessel after having divided the same 
number of layers. 
19 



LIGATURE OF THE INTERNAL PUDIC. 

Surgical anatomy. — This artery passes from the pelvis just be- 
low the ischiatic, and is separated from it only by a mass of fat. 
It winds immediately round the outer surface of the spine of the 
ischium, and returns into the pelvis again through the lesser scia- 
tic notch, to place itself on the inner face of the tuberosity of the 
ischium. In this part of its course it is covered exteriorly by the 
external border of the great sacro-sciatic ligament. Posteriorly, 
it is covered by the gluteus maximus and the thick integuments 
of that region. If the subject be placed on his back, the leg ex- 
tended and the toes turned inwards, the artery, as indicated by 
Harrison, will be found crossing the spine of the ischium at the 
junction of the external with the middle third of a line drawn 
from the summit of the trochanter major, to the base of the os 
coccygis ; an inch and a half above the most prominent part of 
the sciatic tuberosity, and about two inches from the external bor- 
der of the os coccygis. 

Remarks. — The artery, as it winds round the spine of the ischi- 
um, may be compressed against the bone. Mr. Travers succeeded 
by this means in arresting an alarming hemorrhage, occasioned by 
a gangrenous ulcer of the glans penis, when all other measures 
had failed. He placed his patient on a hard bed, with two firm 
compresses so arranged as to press against the spine of each ischium. 

Operation. (Process of Harrison.) — To tie this artery, an inci- 
sion is to be made three inches long, extending from the outer 
border of the fourth sacral vertebra, in the direction of the root 
of the great trochanter, parallel with the fibres of the gluteus maxi- 
mus. These fibres are to be well separated, or cut if necessary. 
We then fall upon the great sacro-sciatic ligament, the external 
border of which, as well as a dense fascia which comes off' from 
it, is to be divided. The coccygeal branch of the ischiatic artery 
appears first. This is to be tied and cut, and should not be mis- 
taken for the pudic, which lies deeper. With the finger, w T e feel 
for the spine of the ischium, and near the point of it, the artery 
in question will be found pulsating. It is to be isolated with 
the handle of the scalpel, and the ligature carried around it in 
the usual way, taking care to avoid the nerve, which lies to its 
inner side. The vein, which is .of less importance, is covered by 
the artery. 

The rules given for the finding of the three last arteries must 
be varied somewhat according to the development of the pelvis, 
and as they are usually tied only in cases of wounds or traumatic 
aneurism, when the jet of blood directs us in a considerable de- 
gree to the vessels concerned, it has not been thought necessary 
to accompany them with any illustration. 

LIGATURE OF THE FEMORAL ARTERY. 

Surgical anatomy. — The femoral artery extends from near the 
middle of Poupart's ligament to the top of the inferior third of the 
thigh, where it passes through the opening in the tendon of the 
adductor magnus, to be continued down behind the knee joint 
under the name of popliteal. At the upper fourth of ihe thigh 
the femoral artery is placed in a triangular space ; (he base of this 
triangle is formed above by Poupart's ligament, the inner margin 
by the pectineus and adductor muscles, and the outer by the sar- 
torius ; the apex is found from three to four and a half inches 
lower where the adductor muscles are crossed by the sartorius. 
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In tl. owing to ,n(1 greater breadth of the pelvis, the artery 

under Poupart's Hgamenl i*- usually found aboul a quarter of an 
im h nearer the spine of the pubis than it is in the male. In the 
triangle above described, the artery is placed very superficially, 
and can he fell strongly pulsating throughout its whole extent, but 
more (specially where it passes over the head of the os femoris. 
. is on the tendon of the psoas, and then crosses 
the insertions of the peetineus and adductor brevis. It is covered 
in front by the integument, superficial fascia, the fascia lata, and 
its proper sheath over which is spread a thin cellular layer; near 
the ligament of Poupart, some lymphatic glands involved in the 
superficial fascia, and the funnel-shaped extension of the transver- 
salis and iliac fasciae of the pelvis, are also found above it. The 
femoral vein, placed at first to the inner side of the artery, gets 
gradually behind it as it descends. The crural nerve, as it 
from the pelvis, is about half an inch to (he outer side 
el' the artery, and quickly divides into many branches, some of 



which descend along the outer side of the sheath ; and one — the 
saphenus major — enters the sheath at the point of this triangle, 
and passes along the outer and fore part of the artery down the 
middle third of the thigh. The most important branch which the 
artery gives off in this part of its course is the profunda. This 
arises from the posterior surface of the artery, sometimes close to 
the ligament, but most usually an inch and a half to two inches 
below it. 

The artery, after leaving the apex of the triangle, becomes 
deeper seated, and is covered by the sartoritis muscle, which 
crosses it very obliquely from above downwards and slightly in- 
wards, so as to leave the artery at the termination of the middle 
third of the thigh, opposite the outer edge of this muscle, and 
between it and the vastus internus. As the sartorius muscle 
varies in breadth according to the muscularity of subjects, from 
one to two inches, the extent of the artery covered by it, will of 
course vary in proportion ; the inner edge of the muscle meeting 



PLATE XYIL— LIGATURE OF THE FEMORAL ARTERY. 



ABOVE THE ORIGIN OF THE PROFUNDA. 

Fig. 1 and Fig. 2. — The leg is flexed and the limb rests upon its outer side. The patient lies on the back with 
the trunk a little inclined to the side of the operator. 

1. Line of division of the skin. 

2. Incision in the fascia superficialis, which is very thick at this point. 

3. Lymphatic ganglion, drawn out of the way of the knife. 

4. Superficial artery cut across, which is to be tied or twisted. 

5. Incision of the sheath of the femoral vessels, foimed from the iliac and transversalis fasciae. 

6. Femoral vein lying within and behind the artery. 

7. Incision in the proper sheath of the vessels, made directly over the artery. 

8. Femoral artery, raised on the aneurismal needle. 

AT THE UPPER THIRD. OF THE THIGH. (Process of Scarpa and Hodgson.) 

Fig. 1 and Fig. 3 (A). Right hand of the operator holding the grooved director. 

(B). Left hand of the' operator. The first two fingers draw outwards the external lip of the wound and the 
sartorius muscle — the nail of the fore finger guiding the beak of the director. 

1. Incision of the skin. 

2. Division of the fascia superficialis. 

3. Division of the fascia lata. 

4. Division of a layer which comes from the edge of the sartorius. 

5. Incision in the sheath of the vessels. 

6. Inner edge of the sartorius muscle. 

7. Artery denuded and raised on the director. 

AT THE LOWER THIRD OF THE THIGH. (Process of Hutchinson and Roux.) 

Fig. 1 and Fig. 4— The incision is here made so as to fall upon the artery on the outer side of the sartorius 

2. Incision of the skin and superficial fascia. 

3. Longitudinal division of the fascia lata. 

4 Anterior or outer margin of the sartorius muscle, which, in this operation, is to be pressed downward and inward 

by an assistant so as to expose the artery. 
5. Opening made in the sheath of the vessels, through which the artery is seen raised on the grooved director 

The ligature is shown as just passed along the groove on an eyed probe. 

Fig. 5. Anatomical relations of the artery in its course down the thigh. This drawing is designed to illustrate the 
operation at the upper and lower third of the thigh. «*»"«« uw 
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the vessel at a distance varying from two to four inches below 
the ligament. Below the muscle is found a firm fascia covering 
the artery, extending from the vastus internus to the adductors. 
The artery as it descends into the ham, is at the inner side of the 
thigh bone and passes through a long fibrous channel in the ten- 
don of the adductor magnus, which in the operation at this point 
may be slit open on its upper surface, so as to expose, still more 
of the course of the artery on the front of the limb. The line of 
the vessel from the pelvis to the knee joint, will be marked with 
a string drawn from near the middle of Poupart's ligament to the 
middle of the popliteal region, turning obliquely round the inner 
face of the thigh. The great saphena vein is imbedded in the 
superficial fascia, and opens into the femoral about two inches 
below Poupart's ligament. It is found .in a line between its place 
of termination and the back of the internal condyle. Traced up- 
ward from the condyle, it is found first at the anterior or outer 
margin of the sartorius ; crossing this muscle obliquely as it 
ascends, it gets to its inner or pubic margin about six inches 
below the ligament of Poupart, and then continues by the side of 
the muscle for three inches, when it leaves it to proceed direct to 
the femoral vein. 

Anastomosis. — The femoral artery is subject to few anomalies. 
When it is tied below the ligament, and above the origin of the 
profunda, the circulation is re-established in the limb chiefly by 
the branches of the gluteal, ischiatic, internal pudic, and obturator, 
which anastomose with the branches belonging to the thigh. In 
cases where the artery is tied below the origin of the profunda, — 
the great muscular artery of the thigh, — the circulation in the leg 
is scarcely at all interrupted, the blood finding its way down through 
the inter-connections of the perforating and anastomotic arteries 
of the thigh with the several articular arteries of the knee joint. 

Remarks. — The artery may be tied in any part of the course 
described. 1. Above the origin of the profunda, the place at 
which it was tied by Larrey previous to amputation at the hip 
joint. A serious objection to the operation at this region, is the 
frequent high origin of the profunda, and the danger of second- 



ary hemorrhage from the speedy return of blood through the 
anastomosing branches so as to fill the artery below the place ot 
ligature. 2. After the manner of Scarpa, in the triangular space 
at the superior fourth of the thigh, above the point at which the 
artery is crossed by the sartorius muscle. The artery is here more 
readily secured than at any other point, but the proximity of the 
profunda, the origin of which is sometimes four inches from the 
crural arch, would render less certain the formation of a solid co- 
agulum. 3. Under the sartorius, or in the middle part of the 
thigh, according to the process of Hunter. In this region, although 
the artery is a little more difficult to uncover, there is no large 
trunk given off near to prevent the formation of a coagulum, and 
success may be considered almost certain. 4. At the outer side 
of the sartorius, below the middle third of the thigh, or more pro- 
perly speaking, at the junction of the superior three-fourths with 
the inferior fourth of the thigh, where the artery is lodged in the 
sheath formed by the tendon of the adductor magnus. The artery 
is now never tied in the position last noticed, unless there exists 
some special reason for it, such as a wound of the part involving 
the artery, or the existence of a tumour or other affection in the 
middle and upper part of the thigh. Another objection besides 
the depth at which the artery is placed, is to be found in the fact 
that there is no depending opening, and when matter forms it is 
apt to spread through the surrounding cellular tissue by infiltra- 
tion. It has been customary with some surgeons to tie the artery 
at this point, in secondary hemorrhage from the surface of the 
stump after the high amputation of the leg ; but there is no well- 
founded reason for operating at this point under such circum- 
stances, rather than at a place higher up where the artery is more 
accessible. 

Hodgson has proposed to open the parts so as to tie the artery 
about five inches below Poupart's ligament, at a point intermedi- 
ate to those selected by Scarpa and Hunter. The artery is here 
very readily reached — the inner edge of the sartorius only requir- 
ing to be raised, and if matter forms it finds a ready outlet. To 
this plan of Hodgson, I have usually given the preference in prac- 



AT THE UPPER THIRD. 

1, 2, 3, 4, 5, 6, 7 indicate the same parts as in fig. 3. 

8. Internal saphena vein. 

9. Principal bundle of lymphatic vessels, drawn to one side with the fascia lata. 

10. Femoral vein. 

11. Crural nerve. 

12. Saphenus nerve attending the artery. 

AT THE LOWER THIRD. 

1, 2, 3, 4, 5 indicate the same parts as in fig. 4. 

6. Tendinous margin of the vastus internus, serving as a guide in finding the vessels, which are placed more 
deeply. . 

7. Tendon of the gracilis muscle. 

8. Falciform aponeurotic expansion of the abductor longus and magnus muscles, forming the fibrous canal for 
the vessels as they pass to the popliteal region, which it is necessary to lay open in order to reach the artery 
at this point. 

9. Internal saphena vein. 

10. Femoral vein. 

11. Crural nerve. 

12. Saphenus nerve attending the artery. 
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tice. I have repeated the operation by this process for the fourth 
time for the cure of popliteal aneurism, and in each instance with 
perfect success, the wound uniting almost entirely by first intention. 
The ligature of the femoral artery is called for in wounds in- 
volving this vessel, in popliteal aneurism, and in cases of disease 
or injury of the large arteries of the leg, when the vessel imme- 
diately affected cannot be tied with sufficient chance of success. 
On the femoral artery, Hunter first employed his celebrated prin- 
ciple for the cure of aneurism without opening the sac, by ap- 
plying a ligature on the cardiac side and at a considerable distance 
Irom the tumour. Anel and Guillemeau had previously tied the 
artery just above and without the opening of the tumour; but the 
important surgical axiom, in cases of spontaneous aneurism, of 
tying the artery at a distance from the tumour in order that the 
ligature may embrace a healthy structure, is derived from Mr. 
Hunter. In cases of popliteal aneurism, the great freedom of 
anastomosis between the upper part of the thigh and the ham 
frequently allows a return of pulsation in the tumour before its 
contents are absorbed, without interrupting the cure.* 

1 . Ligature above the profunda or at the crural arch. 

Operation. — The patient is to lie on his back, with the pelvis 
slightly elevated. The surgeon standing on the outer side of the 
limb, makes an incision downwards from the middle of Poupart's 
ligament for two or three inches directly over the course of the 
vessel. The several layers of the superficial fascia are to be cau- 
tiously divided, separating with the point of the director, the su- 
perficial arteries, veins and lymphatic glands. We come then 
upon the funnel-shaped sheath of the vessels, formed by the de- 
scending fasciae of the pelvis. This is to be opened in front of the 
artery on a director. The proper sheath of the vessels, which is 
here loose and cellular, then presents itself, and may be divided 
with the point of the forceps or director. The artery is now in 
view. The vein lays to its inner side, and if the operation be 
neatly done, may not at all be seen. The curved director is to 
be passed from within outwards between the artery and vein, 
while the surgeon with his left fore finger depresses the crural 
nerve at the outer side so that it shall not be included in the loop. 
If the lymphatic glands of the region be much enlarged, the simple 
operation above described becomes one of greater difficulty. 

2. Ligature at the upper fourth of the thigh and below the origin of 
the profunda. (Process of Scarpa, PL XVII.) 

Operation. — It is at the inferior angle of the triangle, described 
at page 33, that the artery is to be tied. The operator follows 

* A plan of treating aneurism by making intermittent pressure upon the artery 
at the Hunterian site, without incision, has been lately adopted by several of the 
British surgeons, and it is said with considerable success. By means of a com- 
pressor (see p. 32) a moderate degree of pressure is made over the healthy vessel. 
When this becomes painful, with throbbing at the part and swelling and numb- 
ness of the limb, the pressure is slackened or altogether removed; but resumed 
again as soon as the parts have recovered. This process is to be repeated a^ain 
and again till the circulation in the artery leading to the aneurism is so far mo- 
derated as to allow the blood to become solidified in the tumour. A bandage 
during the treatment should be wound from the end of the limb upwards, to pre- 
vent oedema and passive congestion. Further experience is yet wanting to test 
Ihe proper value of this measure, which is necessarily much more tedious and 
painful than the plan by ligature. 



with his finger the course of the artery. At the point where the 
pulsation ceases to be obvious, the artery is covered by the sar- 
torius. Commencing three fingers' breadth below the fold of the 
groin, an incision three inches long is to be made over the course 
of the artery, crossing the point at which it gets below the sar- 
torius. The great saphena vein, lodged in the superficial fascia 
will be found just at the inner side of the incision ; and, if it comes 
into view, must be carried inwards. The superficial fascia is to 
be raised and cut on the director. Below this is a layer of cel- 
lular tissue intermixed with lymphatic glands and absorbent 
vessels. Open this with the point of the director the whole ex- 
tent of the wound, using the knife merely to touch with the edge 
any resisting band. The fascia lata, distinguished by its density 
and yellow colour, now comes into view. This is to be carefully 
punctured, raised, and divided on the director for about half the 
extent of the outer wound. The vessels are now expose'!, and 
the artery is to be isolated, and the director or aneurismal needle 
passed from within outward. In the method of Hodgson above 
referred to, the incision is made an inch lower on the thigh, and 
the inner edge of the sartorius drawn outwards with the finger of 
an assistant, so as to uncover the vessel below. In other respects, 
the operation of Hodgson is much the same as that just described. 

3. Ligature in the middle third of the thigh, or under the sar- 
torius. (Process of Hunter.) 

This middle region of the thigh, as usually described, is of con- 
siderable extent. The sartorius muscle, as has already been shown, 
passes from without inwards, winds downward round the thigh, 
and crosses the artery diagonally so as to cover it for five or six 
inches. At the upper part of this middle third, the artery lies 
near the inner edge of this muscle, and may easily be exposed, as 
in Hunter's operation, by drawing the muscle outwards. At the 
central part, it is behind the middle of the muscle, and it has been 
proposed by Desault, in cases of operation at this point, to split 
the muscle longitudinally, or divide it across in case its contrac- 
tion interfered with the exposure of the vessel; but in this he has 
had few supporters. At the lower portion, the centre of the 
muscle gets so much to the inner and posterior side of the vessel, 
that it is most convenient, in case the operation be performed at 
this point, to follow the methods of Hutchinson and Roux, and 
cut upon the outer side of the muscle and draw it inwards and 
downwards. A leading objection to the latter mode of proceed- 
ing, is the depth of the groove in which the artery is placed, and 
the mischance to which the operator is liable of opening by mis- 
take some of the interstices between the fasciculi of the vastus 
internus, instead of merely widening the interval between this 
muscle and the sartorius. 

In regard to its surgical effect, the tying of the artery in any part 
of this middle region is much the same; but in an anatomical point 
of view, it is decidedly the most advantageous, for the reasons 
stated, to secure it after the manner of Hunter as given below, or 
that of Hodgson, unless there should be some special objection, 
as the existence of an ulcer or tumour at the place of operation. 

Operation. (Process of Hunter modified by Lisfranc, PI. XVI.) 
—The patient is to be placed so that the thigh rests on its external 
side, slightly flexed on the pelvis, and the leg half bent on the 
thigh. Two assistants steady the limb, one of whom in addition 
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compresses the artery over the pubis with his thumb. The ope- 
rator, depressing with the lingers of the left hand the oblique groove 
.between the internal border of the sartorius and the adductor 
longus, divides the skin merely, for three inches, in a direction 
a little diagonal to this line, terminating above, half an inch within 
the inner edge of the sartorius, and below upon that muscle at the 
same distance from its inner border. The saphena vein, or one 
ot its accessory branches, will be seen running parallel with or 
crossing more or less the direction of the wound, and is to be 
drawn inwards out of the way. The superficial fascia, and a 
process of the fascia lata which is attached to the margin of the 
sartorius and keeps it drawn inwards, may be raised separately or 
together on the grooved director, and divided the whole length 
of the wound. The inner margin of the muscle is to be denuded 
with a few sweeps of the finger, and drawn outwards with a blunt 
hook. Below we find the vessels in their sheath, the artery in 
front and the vein behind. Raise a fold of the sheath with the 
forceps and tear it, or lay it carefully open with the knife for the 
space of an inch. Still holding on to the sheath with the forceps, 
denude the artery on either side with the director, and glide it 
below from within outwards. If the sartorius is directed inwards 
so as to cover the artery to a greater extent than usual, the wound 
may be enlarged at its upper part, to allow us to come more readily 
upon the vessel. 

4. Ligature at the inferior third of the thigh as the artery passes 
tli rough the sheath formed by the tendon of the adductor magnus. 
(Process of Hutchinson and Roux, PI. XVII.) 

The limb is to be placed in the position just described. The 
operator places the ends of the fingers of the left hand in the groove 
between the outer border of the sartorius and the inner edge of 
the vastus internus. If the limb be loaded with fat, it is possible 
that we may not be able to discover this groove, and the artery 
lies too deep to enable us to distinguish it by its pulsations. We 
then cut in the line of direction of the vessels. An incision should 
be made of about four inches in extent, the centre of which should 
correspond with the junction of the middle with the inferior third 
of the thigh. The skin and superficial fascia being cut, we feel 
for the outer edge of the sartorius; the layer of fascia lata con- 
nected with the external border of this muscle is to be divided the 
whole length of the wound; and the muscle loosened in its sheath 
with the fore finger drawn inwards and backwards by an assist- 
ant. The posterior part of the sheath of this muscle is next to be 
freely opened near its middle, so as to prevent our falling between 
the loose fasciculi of the vastus. The groove between the two 
muscles is now exposed, at the bottom of which we find the ves- 
sels as they are about to pass into the tendinous canal of the ad- 
ductor, which, when the wound has been well cleaned with the 
sponge, is distinguished at the lower part of the incision, by its 
density and pearly hue. Under the sharp edge which it presents 
above we glide a grooved director, and with a bistoury lay open 
the canal. The sheath of the vessels is now fully exposed ; the 
nerve lying to the outer side and a little in front, the vein within 
and behind, and the artery in the middle. The sheath is to be 
opened, and the curved director or aneurismal needle passed under 
the artery from within outwards, as in the operation last described. 
20 v 



LIGATURE OF THF POPLITEAL ARTERV. 

Surgical anatomy. — This artery is extended from the tendinous 
sheath of the adductor to about five fingers' breadth below the 
articulation of the knee joint, where, under the fibrous arch of the 
soleus it divides into the anterior and posterior tibial vessels. It 
runs somewhat obliquely from above downwards and from within 
outwards, and occupies very nearly the middle of the lozenge- 
shaped cavity of the ham, formed by the divergence of the inner 
and outer hamstring tendons above, and the two bellies of the 
gastrocnemius externus below. Placed first upon the os femoris, 
it then passes deeply between the condyles and over the popliteus 
muscle. In this last position it is found on the average an inch 
to an inch and a quarter below the surface. The popliteal vein 
is placed more superficial than the artery, though closely con- 
nected with it, and crosses diagonally over it, so as to be found 
external above, posterior in the middle, and internal to it in the 
lower part of this region. Between the vein and the skin passes 
downwards the popliteal division of the great sciatic nerve, and 
more superficial still is the external saphena vein, often accom- 
panied by another smaller, which comes up from the outer margin 
of the tendo achillis and opens into the popliteal just above the 
condyles of the os femoris. The peroneal nerve runs down, sunk 
under the edge of the biceps flexor tendon, and gets on the outer 
margin of the external head of the gastrocnemius, where it turns 
over the fibula just below its head. All these parts are more or 
less imbedded in fat and cellular substance, and have as their cov- 
ering, besides the skin and superficial fascia, a strong aponeurotic 
layer, which is an extension of the fascia lata. There are several 
lymphatic glands placed in the neighbourhood of the artery, and 
mostly above the joint. One is found superficial to the artery; 
and this, when enlarged and moved by the pulsation of the vessel 
below, has occasionally been mistaken for an incipient aneurismal 
tumour. 

Remarks. — The popliteal artery may be tied in any part of its. 
course, by opening, in the middle line, the lozenge-shaped cavity 
of the ham ; but it is better, in order to avoid the popliteal vein r 
to tie it at the superior angle, before the artery gives off its ar- 
ticular branches, or at the lower end between the heads of the 
gastrocnemius and below the entrance of the saphena. The artery- 
may also be reached and tied by a lateral incision under one of the 
heads of the gastrocnemius, where it comes nearest to the surface. 
Hardly any occasion could occur that would render it necessary 
to tie the artery between the condyles, a situation in which it is 
deeply placed, and lodged over the posterior ligament of the joint. 
The great extent and depth of the popliteal space afford room 
for the development of aneurismal tumours, which occur here 
more frequently than in any other part of the body, and sometimes- 
attain to a considerable size before they become prominent in the 
ham. Prior to the time of Hunter the operation for their cure 
consisted in applying a ligature above and below the tumour, after 
the plan of Keysler, laying it open afterwards and turning out the 
clot. This dangerous and painful method is now completely 
supplanted by the Hunterian operation, in which the femoral only 
is tied. Even in punctured wounds of the popliteal artery, it 
will in a great majority of cases be best not to open this space, 
but to secure the femoral artery in the middle third of the thigh, 
inasmuch as operations in the popliteal region are apt to lead to 
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burrowing abscesses under the hamstring tendons which not un- 
frequently involve the posterior ligament of the joint. A wound 
of this description, attended with pressure on the articular branches 
from effused blood, may, however, occur, in which it would be 
better to dilate the opening and secure the vessel, at or near the 
place of injury; and it is barely possible that an aneurismal 
tumour may be formed, so fed with blood from the enlarged anasto- 
mosing branches, that no means will suffice for its cure short of 
ligature of the popliteal artery immediately above and below the 
tumour. 



1 . I tual process for ligature of the upper part of the popliteal, by 
which this artery may be tied at any part of its course. (PI. 
XVIII. fig. 1.) 

Operation. — The patient is to be placed on his abdomen, with 
the thigh and leg moderately extended and sustained by two as- 
sistants, the operator standing upon the outer side. If there be 
any aneurismal tumour, a tourniquet must be applied upon the 
upper part of the thigh. The ends of the fingers of the left hand 
placed in a line are to be sunk into the depression just over the 
outer border of the middle line of the popliteal space, and along 
their inner edge an incision of three to four inches in length is to 
be made from below upwards on the right side, and from above 
downwards on the left, the upper termination of which is to be 
opposite the superior angle of the space indicated by the separa- 
tion of the biceps and semi-tendinosus tendons. If the intention 
is to tie the artery below the joint, the incision need not extend 
so high by an inch. The line of incision should be somewhat 
nearer the inner than the outer hamstring, and at its lower end 



be directed slightly outwards on account of the greater size of the 
internal head of the gastrocnemius. It should cross somewhat 
diagonally over the course of the artery. After the division of the 
skin, the external saphena vein is to be drawn slightly outwards, 
and thesuperficial and deep-seated fasciae divided the whole length 
of the wound on a grooved director. Open then the fatty cellular 
tissue that comes into view with the point of the director, relax 
the muscle by slightly flexing the leg, and have the margins of 
the wound well separated with blunt hooks. The popliteal nerve 
may now be seen at the external side of the artery and should be 
drawn outwards ; the curve formed by the saphena vein as it throws 
itself into the popliteal is to be traced ; and half an inch above 
and behind this curve we will find the artery, with the vein be- 
hind and at its outer side. The sheath of the vessels is to be 
carefully opened, the artery denuded upon either side, and a bent 
director or the common aneurismal needle passed below it from 
within outwards, the vein at the same moment being pressed 
downwards and outwards with the left fore finger. If the first 
incision is prolonged downwards between the heads of the gas- 
trocnemius, the artery may with great facility be tied in the inferior 
part of its course after the manner of Lisfranc. If it be extended 
so low as the fibrous arch of the soleus before spoken of, we may 
at will tie either the anterior or posterior tibial arteries near their 
place of origin. 

2. Ligature of the popliteal artery, by incision upon the inner side 
of the ham. (Process of Marshal. PI. XVIII. fig. 11.) 

The object of this method is to reach the inferior part of the 
artery under the tibial margin of the gastrocnemius internus. 



PLATE XVIIL— LIGATURE OF THE POPLITEAL ARTERY, 



Two different processes for this operation are shown in the plate. 

Fig. 1. (A A 2 ). Incision in the middle line of the hollow of the ham. (Ordinary process.) 

a. Index and middle finger of the surgeon's left hand, drawing outwards the external lip of the wound. 

b. Fore finger of an assistant, drawing the inner margin of the wound in the opposite direction. 

1. Line of section of the skin. 

2. Division of the aponeurosis of the thigh. 

3. Prominence formed by the semi-membranous muscle. 

4. Prominence formed by the biceps flexor cruris. 

5. Internal division of the popliteal nerve. 

6. External saphena vein. 

7. Popliteal vein. 

8. Popliteal artery, raised at (9) on the common aneurismal needle, and at (10) on the point of a bent director. 
2. (B B 2 ). Incision upon the inner side of the limb. (Process of Marshal.) 



Fig 
a 



The two fingers of an assistant, pressing backwards the gastrocnemius muscle. 

1. Edges of the divided integument. 

2. Division of the aponeurosis of the leg. 

3. Internal saphena vein. 

4. Saphenus nerve. 

5. Margin of the gastrocnemius internus or soleus. 

6. Tendons of the gracilis and semi-tendinosus muscles. 

7. Popliteal vein. 

8. Popliteal nerve, carried backwards. 

9. Popliteal artery, resting on the popliteus muscle. 
10. Graefe's aneurismal needle passed under the artery. 



Plate 18. 
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It has not yet, however, been sanctioned by use on the living 
subject. 

Operation. — The patient is to be placed on his back or side, 
and the limb abducted and laid on its outer border, with the thigh 
and leg slightly flexed and supported by a pillow. The surgeon 
feels for the groove which exists between the internal border of 
the inner head of the gastrocnemius and the internal spine of the 
tibia, and follows it obliquely backwards till he feels the promi- 
nence of the soleus. In the course of the groove thus depressed 
with the fingers, he makes an incision of three inches, commenc- 
ing just below the point where the tendons of the sartorius, gra- 
cilis, and semi-tendinosus sweep round upon the tibia. The 
saphena vein and its attendant nerve, exposed by the division of 
the skin, are to be drawn forwards, and the superficial fascia and 
the deep-seated aponeurosis of the leg, which is here very thick, 
laid open. The internal head of the gastrocnemius is now to be 
separated with the finger or director, and drawn strongly outwards 
with the blunt hook. At the depth of about an inch we find the 
vessels. The vein first appears, covering the artery, which lies to 
its outer side, — the popliteal nerve being situated between and 
behind them. The vein is to be slightly denuded, and drawn 
backwards and outwards with a blunt hook or the fingers of an 
assistant. The artery then comes into view, resting on the surface 
of the popliteus muscle, and is to be raised with the aneurismal 
needle. 

M. Jobert has proposed to tie the artery above the joint, by a 
somewhat analogous process — making a lateral incision on the 
inner side between the vastus interims and the inner hamstring 
tendons. 



OF THE ARTERIES OF THE LEG. 

LIGATURE OF THE ANTERIOR TIBIAL UPON THE LEG. 

Surgical anatomy. — This artery, arising from the popliteal just 
below the muscle of the same name, passes directly forward in 
an opening in the interosseous ligament, between the head of the 
fibula and the outer margin of the tibia. From this point it is direct- 
ed downwards in a straight line to the middle front portion of the 
ankle joint. In all this course it gives off" but one branch of im- 
portance, the recurrens tibialis. For the three superior fourths 
of the leg it rests on the anterior face of the interosseous ligament, 
and upon the tibia in its lower fourth. It is accompanied by two 
veins, and crossed diagonally by the anterior tibial nerve, so 
that the latter is found external to it above, anterior in the mid- 
dle, and internal below. In the upper third of the leg this artery 
is situated between the belly of the tibialis anticus muscle, (which 
lies upon its inner side and overlaps it,) and the extensor digi- 
torum communis on its outer, and is placed on an average about 
an inch below the surface. In the middle third of the leg it still 
has the tibialis anticus at its inner side; and is bounded on its 
outer by the extensor pollicis pedis, which shortly crosses in front 
of the artery so as to get to the opposite side. At the inferior 
third of the leg the artery becomes much more superficial, and is 
lodged between the tendons of the extensor pollicis and the ex- 
tensor communis digitorum pedis. 



Anomalies. — The anterior tibial artery has been occasionally 
observed placed quite superficially below the integuments. The 
posterior interosseal sometimes comes in front of the interosseous 
ligament, and throws itself as a trunk of considerable size into the 
anterior tibial. 

Remarks. — True aneurism of the anterior tibial artery is a rare 
affection, and the author does not remember to have observed 
more than two instances of it in the course of his practice; false 
aneurismal tumours, diffused or circumscribed, the consequence of 
wounds, are, on the contrary, not unfrequently met with. If the 
wound implicating the artery be recent, the surgeon may dilate it 
if not sufficiently open ; or if a small aneurism have formed, cut 
down upon the vessel, and apply in either case a ligature above 
and below the place of its injury. The necessity of this double 
application of the ligature always increases the farther the injured 
vessel is removed from the centre of the body, for the greater then 
will be the degree of intercommunication which exists by anas- 
tomosis between the surrounding branches. But if the vessel be 
affected in the upper fourth of the leg, the depth at which it is 
placed and the disturbance of the muscles necessary to reach it 
there, will in general make it preferable to secure the femoral at 
the middle region of the thigh. The place of election in ligature 
of the anterior tibial, is the middle third of the leg. At the lower 
third, the artery is too closely in relation with the sheaths of the 
tendons and the ankle joint, and in the upper is too deeply placed 
to be cut down upon except in cases of necessity. 

LIGATURE IN THE MIDDLE OR UPPER THIRD. (PL. XIX.) 

Operation. — The patient rests on his back, with his leg ex- 
tended, and held at the knee and foot by two assistants. The sur- 
geon takes his position at the outer side of the limb. He traces 
out in his mind or marks with the handle of a scalpel the line of 
direction of the vessel, causes the patient to flex and extend the 
foot so as to render the position of the anterior tibial muscle more 
conspicuous, and feels with the fingers of the left hand for the 
groove along the external border of this muscle. The skin is to 
be opened by an incision three inches long, directly over the vessel 
lodged in this groove ; or, which I greatly prefer, in a direction 
obliquely across the course of the vessel, commencing over the 
anterior tibial muscle, a half or three-quarters of an inch from the 
spine of the tibia — and crossing the vessel so as to terminate be- 
low as much at its outer side. On the right side the incision is 
to be made from above downwards; and on the left from below 
upwards. The superficial fascia and aponeurosis are next to be 
slit the whole length of the wound, and divided transversely for 
half an inch or more at either end of the incision, so as to facili- 
tate the separation of the muscles. We then seek with the finger 
for the first cellular groove, or the first yellowish intermuscular line 
(starting from the end of the incision next the tibia), which will be 
found between the tibialis anticus on the outer side, and the ex- 
tensor pollicis pedis, or the extensor communis digitorum, accord- 
ing as the operation is in the middle or upper part of the leg. 
This space is to be opened bv rupturing the cellular tissue between 
the muscles the whole length of the wound with the index finger 
merely, or the point of a director. The foot is to be flexed, and 
the muscles in question thus relaxed are to be held asunder by the 
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FOOT 



v is now exposed al the bottom of the groove, and is to be 
raised with the forceps and opened. The nerve is to be drawn Surgical «na*fflfejf. — From the middle of the interval between 

to one side, and the sheath of the vessels seized on the outer side ; the two malleolar processes, the artery is continued forwards in a 



of the artery with the forceps; the artery is then to be isolated 
from its accompanying veins, and raised on the director. In con- 
sequence of the depth of the vessel the director should be slightly 



straight line to the interosseal space between the metatarsal bones 
of the first and second toe, where it dips down to the sole of the 
foot. It rests upon the tarsal bones, and runs between the exten- 



eurved; and if presented diagonally, it will pass more readily sorpollicis pedis, which is on its inner side, (and serves as a guide 



under the artery. If the rules here laid down for discovering the 
groove in which the vessels are lodged, are not regularly followed, 
the operator may get too far from the tibia, and fall into the space 



for the vessel,) and the first tendon of the short common extensor 
at its outer; the muscular fibres of the latter slightly cover the 
vessel, and constitute the first point to be looked for in the opera- 



between the two extensors. Should this happen, it will be neces- j tion. The vessel is situated nearly a third of an inch below the 

sary for him to look about a third of an inch to the inner side of | skin, covered by the dorsal aponeurosis, and a second fibrous ex- 

this opening for the intermuscular space by the outer side of the pansion spread between the extensor tendons, and is accompanied 

tibialis antieus. i by two veins and a nerve. Its pulsation, nevertheless, can usually 

In the operation for tying the artery at the upper third of the leg, be readily felt. 

Lisfranc proposes to make the external incision in an oblique diree- Remarks. — This artery, as has already been observed, is occa- 

tion from the head of the fibula to near the crest of the tibia ; it ; sionally increased in size by union with the posterior interos- 

has, however, no particular advantage over the process already , seal. On the other hand, it is sometimes entirely deficient, or so 

described. In ligature of the artery at its lower third, the vessel small that it is with difficulty distinguished in operations on the 

will be found between the two extensors, and is so superficial that j cadaver. It may be tied in any part of its course, but the middle 

its position is readily detected by its pulsations. [ of the tarsal arch is the place usually preferred. Its proximity to 



PLATE XIX.— LIGATURE OF THE ANTERIOR TIBIAL ARTERY- 

Fig. 1. The limb is laid on a pillow, with its external and anterior surface looking upwards. 

(A A 2 ). AT THE UPPER THIRD. 

1. Line of division of the skin. 

2. Aponeurosis of the leg laid open. 

3. Tibialis antieus muscle, carried inwards by a blunt hook. 

4. Extensor communis digitorurn pedis, pressed outwards by two fingers of the surgeon's left hand. 

5. Sheath of the anterior tibial vessels. 

6. Anterior tibial nerve. 

7. Vena? comites or satellite veins. 

8. Anterior tibial artery raised on the aneurismal needle. 

(B B 2 ). AT THE JUNCTION OF THE MIDDLE WITH THE INFERIOR THIRD OF THE LEG. 

1. Line of division of skin. 

2. Aponeurosis of leg. 

3. Anterior tibial tendon, carried inwards. 

4. 5. Extensor tendons of the toes, carried outwardsv 

6. Anterior tibial nerve. 

7. Vena? comites. 

8. Anterior tibial artery raised on the director. 

(C C 2 ). ON THE DORSUM OF THE FOOT. 

1. Incision of the skin. 

2. Incision of the dorsal aponeurosis of the foot. 

3. Inner margin of the extensor brevis digitorurn carried outwards. 

4. Tendon of the extensor proprius of the great toe. 

5. Anterior tibial artery between its two veins, raised on the ligature. 
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the tarsal bones enables us, in cases of wound, to apply compres- 
sion with so much advantage that ligature of the vessel at this 
point may frequently be dispensed with. 

Operation. — The foot held in extension, an incision two inches 
long is to be made directly over the course of the vessel, the lower 
end of the incision being opposite the posterior angle of the first 
interosseous space. The subcutaneous cellular tissue, and the 
dorsal aponeurosis, having been divided on the director, we fall 
upon the first tendon of the extensor brevis digitomm communis. 
The inter-tendinous fascia is next to be opened along the inner 
border of this muscle, and the muscle itself drawn a little out- 
wards. The sheath of the v.essels appears immediately below, 
which is to be opened, and the artery isolated and tied in the 
usual manner — the director being passed below it from within 
outwards. 



LIGATURE OF THE POSTERIOR TIBIAL. 

Surgical anatomy. — The posterior tibial artery, from its size and 
direction, may be considered the continuation of the popliteal, 
from which it comes off about two inches below the articular 
surface of the tibia. It is placed on the posterior part of the leg, 
and passes down nearly in a straight line, from the central hollow 
of the ham to the middle of the space between the internal mal- 
leolus and the tendo achillis, curved slightly inwards near the 
middle. Above, it rests by its anterior face on the tibialis pos- 
ticus muscle; in the middle part of its course, upon the flexor 
longus digitorum ; and near the ankle, it is separated only by a 
padding of fat and cellular tissue from the bone. Throughout 
its course it is covered on its posterior face by the deep-seated 
aponeurosis of the leg; which separates the superficial from the 
deep layer of muscles; and for the upper two-thirds of the leg, 
by the gastrocnemius and soleus. Below, these muscles become 
tendinous, and depart from the artery so as to leave it superficial 
where it runs down at the inner side of the tendo achillis, being 
covered there only by the skin and two aponeurotic layers. It 
then turns round the os calcis, midway between the tendon and 
malleolus, from the latter of which it is separated only by the 
tendons of the posterior tibial, and flexor communis muscles, both 
of which are lodged in a groove in the bone and protected by a 
sheath. It is accompanied throughout its course by its two veins, 
and the posterior tibial nerve which lays to its outer side. At the 
top of the leg, as before observed, the artery is nearly in the mid- 
dle line, and an inch to an inch and a half below the surface. In 
the middle third, it is about an inch from the outer edge of the 
tibia, and at a hand's breadth above the ankle, only half an inch. 

Remarks. — This artery is little subject to anomaly ; it has, 
however, been found in a few instances very small or entirely 
wanting. It may be tied at the superior, middle, or inferior part 
of the leg ; or, in case of necessity, in any other portion of its 
course. The operation is usually called for in consequence of a 
direct injury from a wound; and in such cases, for reasons already 
mentioned, it is advised to apply two ligatures — one above and 
one below the place of lesion. True aneurismal tumours occur 
but rarely in the course of this vessel. Diffused false aneurisms 
may attain here to a size considerably greater than those observed 
on the anterior tibial, in consequence of the greater extensibility 



of the surrounding tissues. The vessel is placed so deeply in the 
upper third of the leg, that it cannot be reached but by a deep and 
extensive wound, and very considerable derangement and some 
destruction of the muscular fibres. In most instances where it 
would not answer to secure the artery lower down, we should best 
promote the safety and comfort of the patient, by tying in pre- 
ference the femoral in the middle region of the thigh. But in a 
wound complicated with extensive effusion of blood between the 
muscles, we have the high authority of Mr. Guthrie for securing 
the popliteal trunk. This surgeon, in the instance alluded to, pre- 
ferred to the ordinary operation, the splitting down of the muscle 
in the middle line of the calf. 

LIGATURE IN THE UPPER THIRD. (PL. XX.) 

Operation. — The leg should be half flexed so as to relax the 
muscles, and laid flat upon its inner side. Three quarters of an 
inch to an inch (according to the muscularity of the limb) behind 
the inner edge of the tibia we make an incision, four inches in 
extent — parallel with that bone ; or slightly approaching the bone 
below, which I prefer, as being more directly over the course of 
the vessel. The superficial fascia and aponeurosis are to be divided 
to the same extent, taking care to avoid the saphena vein, which 
runs up nearly in the direction of the cut. A crucial incision 
should be made across the aponeurosis at the two extremities of 
the wound. The internal head of the gastrocnemius is now ex- 
posed, the cellular connections of which, on its anterior surface, 
are to be separated with the finger or director, and the muscle itself 
drawn outwards on a blunt hook. The belly of the soleus, which 
arises in great part from the tibia, now comes into view;* this is 
to be divided layer by layer with the knife after the manner of 
Manec, in the direction of the external wound, and at the distance 
of about three quarters of an inch from the tibia. After dividing 
the belly of this muscle, we fall upon its tendinous fibres of inser- 
tion, which form a strong, white, shining layer. This is to be 
raised on the director, and divided the whole length of the wound. 
We come next to the deep-seated muscular aponeurosis, which is 
to be cautiously opened and divided in the same manner on the 
director. The vessels enveloped in their sheath are now fully 
exposed. The sheath is to be opened, the artery denuded in the 
usual manner, and the aneurismal needle passed below it from 
within outwards. 

LIGATURE AT THE MIDDLE THIRD OF THE LEG. (PL. XX.) 

Operation. — Take for a starting point in this operation, the pos- 
terior or interna] angle of the tibia, which may always be readily 
discovered by depressing the mass of muscles on its posterior face. 
By the older method it was customary to open the skin, by an 
incision parallel with the tibia, and about half an inch from its 

* By the old method it was customary to shave the soleus off directly at its 
connection with the tibia, and then draw the muscle outwards, in place of dividing 
the belly of the muscle as directed in the text. This process serves easily enough 
to expose the vessels on the dead body; but is attended with much difficulty on 
the living subject in consequence of the strain of the muscle, and the excessive 
contraction to which it is provoked. To overcome this resistance, M. Bouchet, 
of Lyons, was compelled to divide the soleus directly across over the course of 
the vessel. 
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internal border. J3ut there is greater certainty of falling directly 
upon the vessels, by adopting the following modification of Lis- 
franc. Make an incision of two and a half to three inches in ex- 
tent obliquely downwards and backwards from the posterior angle 
of the tibia to the inner border of the tendo achillis, so that it shall 
form with the axis of the leg an angle of about 35 degrees, and 
cross diagonally over the intermuscular groove in which are lodged 
the vessels. Divide in the same direction the superficial fascia 
and aponeurosis; glide the forefinger, with its palmar face turned 
backwards, into the bottom of the wound and under the tendo 
achillis, and sweep it upwards and downwards so as to detach 
the cellular connections freely; the belly of the soleus comes into 
view as it leaves the tibia, forming the upper border of the wound, 



and is to be drawn upwards and backwards, or if it descends 
low upon the artery, divided together with its aponeurosis of 
insertion at its origin from the tibia. At the bottom of the wound 
is next observed the shining deep-seated intermuscular aponeuro- 
sis, covering the vessels. This is to be punctured so as to admit 
the grooved director below it, and freely divided. The sheath of 
the vessels which is now exposed is to be opened, and the artery 
isolated and tied in the usual manner. The same process as here 
described is applicable to the ligature of the artery in any part of 
its inferior third.* 

* It is perhaps useless to repeat that the incision must be made from above 
downwards, or below upwards, according as we act on the right or left limb. 
The description in the text is confined to the right side. 



PLATE XX.— LIGATURE OF THE POSTERIOR TIBIAL AND PERONEAL ARTERIES. 

Fig. 1. — Of the posterior tibial. The leg rests upon a pillow, and is laid upon its outer side. 

(C C 2 ). AT ITS UPPER THIRD. 

1. Division of the skin and superficial fascia. 

2. Division of the superficial aponeurosis of the leg. 

3. Section of the soleus muscle, made near its attachment upon the tibia. One portion is carried towards the tibia 
by the left fore finger of the operator; the other is carried backwards by the fingers of an assistant, so as to 
make the wound gape. 

4. Section of the aponeurotic tendon of the soleus. 

5. Deep-seated aponeurosis of the leg covering the flexor muscles of the toes, and separating them from the soleus. 

6. Posterior tibial artery, exposed between its satellite veins and raised on the aneurismal needle. 

(B B 2 ). AT THE INFERIOR THIRD OF THE LEG. 

1, 2. Division of the skin and superficial aponeurosis. 

3. Division of the deep-seated aponeurosis covering the flexor muscles of the toes. 

4. Posterior tibial artery isolated and raised from between its veins on the grooved director. 



(A A 2 ). BEHIND THE INTERNAL MALLEOLUS. 

The lips of the wounds are held separate — posteriorly by a blunt hook — anteriorly by the fore finger of an assistan' 
1, 2. Division of the skin and superficial aponeurosis of the leg. 

3. Division of the deep-seated aponeurosis, which covers the flexor tendons as well as the artery. 

4. Posterior tibial artery, raised on the ligature. 

Fig, 2. — Anatomical relations of the vessel, designed to illustrate the three preceding operations. 
1, 2, 3, 4, 5, designate the same parts as in the three side sketches. 

6. Internal part of the gastrocnemius externus. 

7. Posterior tibial nerve. 
Posterior tibial artery, between its two veins. 
Superficial or investing aponeurosis of the leg. 
Internal saphena vein. 
Saphenus nerve accompanying the vein. 
Tendo achillis. 

13. Tendon of the flexor longus communis digitorum pedis. Both these tendons are seen through the deep-seated 
aponeurosis. 
Fig. 3. — Of the peroneal or fibular artery. 

1, 2. Division of the skin and superficial aponeurosis. 

3. Peronei muscles carried in front by a blunt hook. 

4. Division of the peroneal attachment of the flexor pollicis muscle. 

5. Peroneal artery between its satellite veins. The artery is raised on the aneurismal needle. 



9. 
10. 
11. 
12. 
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LIGATURE BEHIND THE MALLEOLUS INTERNUS. (PL. XX.) 

Surgical anatomy. — The artery is curved, as before observed 
in its course behind the malleolus, presenting a concavity in front. 
At the end of this curve it is divided into its two plantar branches. 
It is lodged in some dense cellular tissue, accompanied by its veins, 
and with the nerve at a little distance behind it. It is covered by 
the superficial and deep-seated aponeurotic membranes, which are 
often strengthened by some fibres from the annular ligament of the 
joint. It is found about a finger's breadth behind the malleolus, 
and in the middle of the space between it and the tendo aehillis. 
The tendons of the two muscles which separate it from the mal- 
leolus are each covered by respective portions of ligament, and 
ought not to be seen at all in the operation upon the artery. 

Remarks. — Wounds of the foot involving the plantar branches 
are the most frequent causes which render necessary the ligature 
of this portion of the artery ; for it would be most unwise, as well 
as extremely painful and difficult, to cut down upon the plantar 
branches, which are lodged in the sole at a depth of at least three 
quarters of an inch. The remarks made in reference to ligature 
and compression of the arteries of the hand, are equally applicable 
to those of the foot. It is quite practicable to arrest the circulation 
of blood in this vessel by compression behind the ankle, but this 
method becomes after a short time too painful to be borne. The 
case, however, can hardly be conceived, except there be direct 
wound of the vessel in this region, in which ligature of the trunk 
in the inferior third of the leg would not be equally efficacious as 
that behind the ankle ; and as the latter process is liable to be fol- 
lowed by chronic inflammation of the ligaments of the joint or the 
sheaths of the tendons, the former operation ought, in the opinion 
of the author, to be preferred. 

Operation. — The limb is to be placed in the position indicated 
for the two operations last described, and a vertical incision of two 
inches in length made in the middle line between the tendo aehillis 
and the internal malleolus. The fibrous subcutaneous cellular 
tissue is to be cut with the skin. The superficial aponeurosis is 
to be raised carefully and cut on the director. A layer of fatty 
tissue covering immediately the deep-seated aponeurosis next 
comes into view, both of which are likewise to be divided on the 
director. The sheath of the vessels which is now exposed, is to 
be opened, and the artery isolated on either side and raised on the 
director according to the usual process. 

LIGATURE OF THE PERONEAL ARTERY. (PL. XX.) 

Surgical anatomy. — The peroneal artery comes off from the 
posterior tibial below the popliteus muscle, and runs down along 
the internal face of the fibula, from which it is separated only by 
the flexor longus pollicis pedis. Near the os calcis, it terminates 
by dividing into two branches. In the upper part of the leg, it 
is covered by the soleus muscle ; in the lower half, it is more 
superficial. It rests on the interosseous ligament, and in the 
intermuscular fissure between the flexor pollicis and the tibialis 
posticus muscles. Very frequently, however, it is found lodged 
in the midst of the fibres of the first named muscle. It is covered 



by the superficial and deep aponeurotic membranes, like the artery 
last described. 

Remarks. — This artery rarely requires to be tied, except in cases 
of compound fracture or punctured wounds. Too deeply seated 
above to become the subject of operation, and so small below as 
to render it unnecessary, it is only in the middle third of the leg 
that it can be requisite to tie it. In traumatic injuries of the 
upper third, necessitating some remedial measure, it would be 
better surgery to secure the femoral artery than to do so much 
violence to the deep-seated structures of the leg as would be 
necessary to reach the peroneal in that region. The peroneal 
artery, it is to be recollected, lies between the tendo aehillis and 
the fibula, while the posterior tibial lies on the opposite side of 
the limb, between the tendo aehillis and the tibia. 

Operation. — The leg is to be semiflexed and placed upon its 
inner face with the front portion turned toward the operator. The 
foot should be extended and its external margin elevated so as to 
relax the gastrocnemial and peronei muscles. An incision below 
the middle of the leg of two to two and a half inches in extent, 
is to be made after the method of Lisfranc, between the external 
border of the tendo aehillis and the external face of the fibula, 
taking care to avoid injury of the external saphena vein, by first 
cutting merely the skin, and drawing the vein to one side before 
the deeper parts are divided. The incision should be directed at 
an angle of about thirty-five degrees with the course of the vessel. 
The superficial fascia and aponeurosis are next to be cut. With 
the index finger, we then push inwards the tendo aehillis, and 
destroy the cellular tissue down to the deep-seated aponeurosis, 
which is stretched between the tibia and fibula. An assistant now 
draws the tendo aehillis inwards. The deep-seated aponeurosis 
is next to be raised and divided on the grooved director. Starting 
from the fibula, we look for the first intermuscular space below 
this aponeurosis, which, if it interfere with the separation of parts, 
may, as well as the superficial, be cross cut at the two extremities 
of the wound. This space is to be opened with the finger, and 
we fall upon the vessel lodged between the two muscles already 
noticed, — the flexor pollicis and the tibialis posticus. The flexor 
pollicis is to be drawn outwards, and the sheath of the peroneal 
vessels comes into view deep behind the fibula. The sheath is to 
be opened, and the artery isolated and raised upon the aneurismal 
needle or with a director highly curved and passed diagonally 
below it. In case the artery be lodged among the fibres of the 
flexor muscle, these must be cautiously cut till we reach the vessel; 
or should there be difficulty of succeeding by other means, the 
muscle with the artery may be cut across, and the bleeding orifice 
of the latter secured with the tenaculum and ligature — pressure 
being made at the time on the femoral so as to prevent much effu- 
sion of blood. 

By the older method, a straight incision was made directly over 
the course of the vessel; but it does not afford the same degree 
of certainty of falling directly upon the artery, especially if we 
tie it at the usual point, below the middle of the leg, and just 
at the place where the soleus and external gastrocnemius tendons 
join. 
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III. OPERATIONS FOR DISEASES OF THE BONES AND 
JOINTS. 

T rider this head will be considered: — 1. The operations for 
dropsy of the joints. 2. Those for the removal of foreign bodies 
from the joints. 3. For ganglions or cysts on the bursal sheaths 
of the tendons. 4. For hygroma or dropsical tumours of the bursee 
mucosa 1 . 5. For complicated fractures and luxations. 6. For 
false joints, or ununited fractures. 7. For deformities from the 
irregular union of broken bones. 8. For exostosis. 9. For cysts 
in the bones. 10. For necrosis. 11. For trephining — and, 12. 
For resection of the bones. 

II YDNARTHROSIS.— ARTICULAR DROPSY. 

Every articulation consists of the extremities of two or more 
bones appropriately fitted to each other, covered with a smooth, 
polished, elastic substance called cartilage, and held firmly together 
by strong inelastic bands called ligaments ; and as in all machinery 
where there is much motion, it is necessary to interpose some 
unctuous substance to prevent friction, there is in every movable 
joint a slippery fluid called synovia, thrown out by the inner mem- 
brane which lines it. This is undergoing a continued process of 
secretion and absorption, exactly proportioned to the degree of 
motion to which the joint is subjected. 

As a sort of secondary ligaments, serving to strengthen the arti- 
culation, we have the tendons of the muscles playing over them, 
and sometimes, as in the shoulder, apparently passing through the 
joint itself. Each of these in the neighbourhood of the joints is 
provided, for the same purpose as the joints themselves, with the 
same secreting membrane, which is extended along the tendon in 
the form of a long purse or bursal sheath, and when distended is 
about, three or four times the diameter of the tendon it embraces. 
Not only in the joints and around the tendons, but wherever there 
exists steady friction in the play of parts, as that of the skin or a 
tendon over a bone or other resisting structure, do we find the same 
kind of serous sac under the name of bursa mucosa. 

All these closed secreting sacs, like other serous membranes, 
are liable to an accumulation of their fluid contents, constituting 
dropsy. This is, however, most generally but a symptom occa- 
sioned by a sprain, wound, contusion, some internal affection of 
the joint, or the development of movable cartilages, — and may 
usually be removed by antiphlogistic treatment, conjoined with 
rest and compression. The joints most subject to this dropsical 
accumulation are the large ones, the knee, elbow, hip, and wrist. 
The bursal sheaths most commonly affected, forming the tumours 
called ganglions, are the ones subjected to most frequent move- 
ment ; viz., those which cover the wrist. The bursae mucosae most 
commonly found distended, are those most liable to compression 
— as the one between the skin and ligamentum patellae, forming 
when enlarged by disease the affection known as the housemaid's 
knee, and the one covering the olecranon, which, from being 
commonly observed among miners who rest much on the elbow, 
constitutes in its morbid condition what has been called the 
miner's elbow. 

Dropsy of the knee joint. — When the synovial fluid has in- 
creased to such a quantity as to properly constitute this disease, 



we find a soft fluctuating tumour with no change of colour in (he 
skin, which yields to the pressure of the finger, without leaving 
an impression as in oedema. If the leg be stretched, the patella 
can be made to strike on the condyles and rebound. If there be 
a communication, as is most commonly the case, between the joint 
and the bursa above the condyles of the os femoris, there will 
also be a <rreat degree of fullness or swelling under the extensor 
tendons. The capsule protrudes at both sides of the patella and 
rectus tendon, but most on the internal, and is very tense when 
the knee is best. A protrusion of the capsule sometimes takes 
place into the popliteal region when the leg is extended, to which 
the artery of the ham from its proximity communicates a pulsatile 
movement. By bending the joint, however, the tumour disap- 
pears, and its nature is at once made known. 

In dropsy cf the elbow joint, the distension of the capsule forms 
an oblong tumour on either side of the olecranon process, when the 
forearm is extended. 

At the ankle joint, the fluctuating tumour is obvious chiefly in 
front of the malleolar processes. 

At the wrist, it is scarcely perceptible on the sides of the joint; 
it is observed to some extent on the back part, but is found 
mainly on the front portion of the articulation. 

At the shoulder it is found on the front portion of the joint, and 
is especially obvious between the deltoid and pectoral muscles. 

Operation. — All therapeutic measures having failed, after a tho- 
rough trial to cause a removal of the dropsical accumulation, we 
may discharge it either by incision with a bistoury, or puncture 
with a trocar. The great object in the operation is to avoid the 
entry of air, which might provoke irritation in the cavity of the 
joint, and give rise either to suppurative inflammation of the serous 
membrane, or even ulceration of the articular surfaces. The ope- 
ration is, therefore, not unattended with danger, and is only to be 
undertaken when the patient is not able, by the aid of a com- 
pressing bandage, to serve himself with the limb. The bistoury 
is to be preferred to the trocar, as the incision it makes is not 
more irritating than the puncture with the latter instrument, 
and allows better the discharge of the flaky pus sometimes found 
mixed with the serum, or of a movable cartilage, the presence of 
which is occasionally discerned only after the fluid has in part 
escaped. 

We should select the most depending portion of the tumour, 
and if possible at the same time the most prominent. If it be the 
knee, and seldom any other joint requires the operation, the inner 
portion is selected, as the limb can be so turned as to make it 
dependent. The skin being drawn to one side, in order to pre- 
vent any parallelism between the inner and outer portions of the 
wound, the bistoury is to be passed in perpendicularly to the 
surface, and the incision moderately enlarged as it is withdrawn. 
After the discharge of the fluid, a simple dressing is to be laid 
over the wound, and the limb, which is to be kept for a couple of 
weeks or more perfectly at rest, covered with a compress wetted 
with Goulard's or some other resolvent lotion. The fluid is so soon 
reproduced, that Boyer directs at the end of twenty-four hours to 
re-open the incision and discharge it anew. If the lips are merely 
slightly agglutinated he would separate them with a director, or 
with a bistoury if the union be more firm. If there is a probability of 
having to make several successive punctures, his direction is to keep 
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the passage open, by introducing through it a strip of linen or 
some charpie. But I have preferred in my own practice, to this 
constant presence of a foreign body in the cavity of the joint, an 
occasional oblique puncture under a valvular fold of the skin ; 
resorting to gentle compression after each operation, in order to 
overcome the tendency to a re-accumulation of the fluid. Floc- 
culent portions of pus or decayed membranes maybe occasionally 
washed out with advantage by emollient injections ; and as a sub- 
sequent treatment, an injection of the same sort allowed to remain 
in the cavity of the joint as directed by Recamier, it is said has 
been attended with advantage. 

M. Malgaigne prefers the use of the trocar, and, contrary to 
common experience, asserts that the puncture of the articulations 
is an operation perfectly innocent. He has operated, he observes, 
six times in this manner for dropsy of the knee joint without the 
least inconvenience. He only regards it as insufficient of itself 
for a cure, requiring in addition the use of compression, counter- 
irritation, and the various other therapeutic means to effect radical 
relief. However, there is always reason to fear that the paracen- 
tesis of a joint will be followed either by anchylosis, by suppura- 
tion from its cavity, by destruction of the cartilages, or caries of 
the bones. Weak iodine injections, after a partial removal of the 
fluid by tapping with an oblique puncture, have been employed 
with considerable success in this affection, by M. Bonnet of Lyons 
and J\I. Velpeau. 

FOREIGN BODIES OR MOVABLE CARTILAGES IN THE JOINTS. 

Cartilaginous bodies have been observed in several of the large 
ginglymoidal articulations, but their most common seat by far is 
in the knee joint. In the latter they commonly exist singly ; sel- 
dom more than two or three are ever met with, though Morgagni 
mentions a case in which he found thirty-five ; but when observed 
in the other joints, they are frequently found to exist in conside- 
rable numbers. Haller found twenty in the articulation of the 
jaw, and M. Malgaigne sixty in the elbow. They are variable as 
to form and size, and are usually smooth and polished. They 
seldom have the hardness of bone except at their centre, and are 
formed principally of soft and yielding cartilage, which is readily 
crushed under strong compression. They are distinguished ac- 
cording as they are loose or adherent, the consequence of some 
sprain or injury of the joint, and formed originally, as recent 
observations would seem to show, in the thin stratum of cellular 
tissue on the outer side of the synovial membrane ; they project 
inwards towards the articular cavity as they increase in size, and 
finally are left hanging by a small pediculated portion of the invest- 
ing synovial tissue. The pedicle very frequently gets broken off 
in consequence of the cartilage becoming pinched between the 
surfaces of the joint. In this state the cartilages remain afterwards 
as a loose foreign body and give rise every now and then to 
symptoms which make their diagnosis easy. Their presence is 
usually attended by an increased amount of synovial fluid which 
distends the capsule of the joint. When they rest between the 
capsule and the sides of the bones, little or no inconvenience is felt. 
But when they slip between the articular faces of the bones, as they 
are apt to do in a false step or a quick movement of the limb, 
violent pain is immediately produced. The cartilage soon sliding 
22 



back again into its former position, the movements of the joint in 
the course of an hour or two become perfectly restored. 

Two measures of relief are resorted to in these cases, — com- 
pression and extraction. 

Compression. — This consists in moving the foreign body which 
may be felt from without, to some corner of the articulation, where 
it will give rise to no inconvenience, and at the same time admit 
of its being compressed against a resisting base. In the knee, for 
instance, it may be carried above the patella, or on the side of one 
of the condyles of the os femoris. In this position, it is to be 
secured by adhesive strips, and firmly compressed by a well padded 
knee strap or a laced bandage. By a long continuance of these 
measures, the foreign body has in a few instances become fixed 
in its new position, so as to be no longer a source of discomfort. 
The difficulty of retaining it in its new location, and when we suc- 
ceed in this, the frequent failure of the attempt to render it adher- 
ent, has caused'the process to be in a great measure abandoned. 

Extraction. — It is only in the knee as yet that the attempt has 
been made for the removal of these bodies. Before undertaking 
the operation, it is necessary by rest, and other appropriate means 
of treatment, to remove all pre-existing inflammation of the joint. 

The patient being laid on the side of the bed, with his knee 
supported on a pillow, the operator searches for the foreign body. 
This will sometimes fly from before his fingers into the cavity 
below the patella or into the space between the condyles, and to 
displace it, it is necessary to cause the patient to flex or extend 
his limb. Having secured it, it is to be drawn on the outer or 
inner side of the joint, as is most convenient, and as high up as 
possible on the condyle of the femur. It is to be firmly fixed with 
the thumb and finger, or an acupuncture needle, the assistant at 
the same time drawing the skin upwards and outwards, so as to 
prevent any parallelism after the operation, in the wounds of the 
skin and capsule. An incision is then to be made in the direction 
of the limb, of a length in proportion to that of the body to be 
removed, at once down upon it, through both skin and capsule. 
The incision need seldom be more than from three-quarters to an 
inch and a half long. The continued pressure of the thumb and 
finger, which is not for a moment to be relaxed, brings the body 
upon the surface, and, if it is entirely loose, causes it to shoot out 
from the opening. If it hang by a pedicle, the latter is to be 
drawn out as far as possible, and snipped away with the scissors. 
If there exist several foreign bodies, they are all, if it can readily 
be done, to be drawn forwards and removed at the same orifice. 
If all cannot, however, be got away, without resorting to such 
manoeuvres as would surely be followed by inflammatory action, 
it is better to close the wound, and extract them if it become 
necessary, at a subsequent operation. The orifice in the skin is 
to be carefully closed with adhesive plaster, and the knee sur- 
rounded with a bandage, which is to be kept wetted with a cool- 
ing lotion for the purpose of preventing inflammation. The limb 
must be kept for two or three weeks after in a state of perfect 
quietude, a.nd should be sustained with a splint. It is usually 
recommended to place it in the state of extension, so that in case 
anchylosis should follow, it would be found in the most useful 
position. Malgaigne, however, recommends, and with some reason, 
moderate flexion as being less painful, and exposing less to the 
consecutive stiffness of the joint. In the course of twelve or fifteen 
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days after the operation, the author has been in the habit, and he 
thinks with advantage, of commencing gentle and passive motion 
of the joint, io order to prevent that union of opposite portions of 
the synovial membrane, constituting one of the varieties of false 
anchylosis which is here most apt to occur. This is a measure, 
however, deserving much care on the part of the surgeon ; for it 
must be remembered, that the fearful consequences sometimes 
following these wounds of the joint do not usually show them- 
selves before the eighth day. 

To obviate the danger of this incision directly through the skin 
into the joint, it has been proposed by Goyrand to employ a sub- 
cutaneous operation. The foreign body being held fixed as above 
directed, a long shanked tendon knife is to be passed by a punc- 
ture through the skin, two or two and a half inches below the 
point at which the capsule is to be incised, and carried above the 
foreign body so as to divide on its withdrawal the capsule and 
the synovial membrane immediately covering it. -The cartilage is 
to be squeezed out of the joint through this opening, and'lodged 
in the subcutaneous cellular tissue, where it maybe allowed to 
remain, or, if preferred, extracted at a subsequent period, after 
time has been given for the subcutaneous cut in the membrane of 
the joint to close. Before the knife is made to act on the capsule 
it should be pressed downwards, so as to loosen the integuments, 
and form a bed into which the foreign body may be readily 
pushed. This very ingenious method has been successful in 
several instances in w r hich it has been employed, and appears to 
the author worthy of imitation, as being less likely to produce the 
terrible consequences that have sometimes followed the usual 
method, viz., suppuration and caries of the joint, extensive ab- 
scesses of the thigh, and even death. 

ON THE BURSAL SHEATHS OF THE TENDONS. 

Ganglions or synovial cysts, — hydatiform cysts. 

The tendons of the muscles, as they play over the joints, espe- 
cially those of the hand and foot, are placed, as has been before 
observed, in fibrous canals, the inner face of which is lined by a 
synovial membrane, reflected, as in the manner of other double 
serous sacs, over the surface of the tendon. Over the wrist and 
ankle, the fibrous canals for the tendons are partly formed by the 
annular ligament of the articulation, which passes on the outer 
surface of the tendons. From this cause, when the synovial 
sheaths are largely distended with fluid, the tumours which they 
form often bulge up irregularly above and below the annular liga- 
ment ; the fluid when compressed, passing readily up and down 
underneath the ligament. On the palmar surface of the hand 
especially, the synovial sheaths are long, extending from a little 
distance above the wrist, with more or less interruption from trans- 
verse septae, to the phalanges along the flexor tendons of the 
fingers. On the sole of the foot, the tendons which are deeply 
placed are likewise surrounded by bursal sheaths, and there is 
much reason to believe that many obscure and intractable cases of 
lameness arising from contusions in this region, maybe attributed 
to disease of their bursal lining. 

Ganglions, or synovial cysts. — The consequence commonly of a 
sprain or contusion, but arising often, like dropsy of the joints, 
without obvious external cause, they form indolent fluctuating tu- 



mours without change of colour in the skin, along the tract of the 
tendons. They diminish or disappear when the tendon is relaxed, 
but increase when it is put in a state of tension by the muscle, 
so as to interfere more or less with the movements of the joint. 
When they have existed for a considerable period, no topical 
application whatever, or compression in any way that it can be 
applied, is to be relied on for their cure. The indication in these 
cases is to destroy the integrity of the shut sac, so as to allow the 
fluid it contains to be poured out in the surrounding cellular 
tissue, from whence it will be removed by the absorbents. This 
maybe effected sometimes by sudden and strong compression with 
a letter seal wrapped in linen ; or, which is more likely to succeed, 
by a sudden blow with the closed hand, or the back of a book, 
the extremity (the wrist being the point in which it is most gene- 
rally observed), being placed on a firm support, as the surface of 
a table or the back of a sofa. The joint should be subsequently 
kept at rest for a few days, and bathed with an evaporating lotion, 
in order to obviate any tendency to inflammation, which in some 
cases might otherwise follow. Sometimes the sac will be found 
so strong as to resist all such efforts. It is then to be punctured 
with a tendon knife, or a small bistoury, which is to be introduced 
according to the subcutaneous method, the skin being previously 
drawn to one side so as to destroy the parallelism between the 
wound in the skin and sac, and thus prevent the introduction of 
air. Sometimes a simple puncture of the sac will suffice, the 
synovia diffusing itself freely into the surrounding cellular tissue 
under gentle pressure of the finger. It is necessary, however, 
that the effect of this pressure should be tried before the knife is 
withdrawn, for sometimes the cyst is divided by partitions into 
separate cavities, so as to require, in order to leave no pouch 
unopened, a freer incision of its walls in various directions, which 
is to be made without enlarging the orifice of the skin, and with- 
out pricking the tendon or dividing the superficial veins and 
nerves. If, under these circumstances, the tumour does not 
subside, and especially if there is some effusion of blood in the 
cyst, it will I believe be better, for the reasons given in the next 
article, to make a free external opening at the place of puncture, 
so as to empty the contents of the sac, or to make a second punc- 
ture at any point of the tumour which has not subsided. The 
limb must be kept perfectly at rest for some time, and surrounded 
with a compress and bandage, and, if necessary, some cold astring- 
ent or evaporating lotion applied. 

Distension of the sheaths of the tendons about the fingers, hand 
and wrist, of an entirely different description, and requiring ope- 
ration, is sometimes met with. In the case of a gentleman of this 
city afflicted with granular degeneration of the kidneys, whom I 
attended in conjunction with Professor Dunglison, we found in 
addition to the general dropsical tendency, a bursal swelling or 
hygroma on several of the flexor tendons of the foot. The accu- 
mulation of the fluid became so great as to cause much lameness 
and pain, and finally produced a luxation of the corresponding 
phalanges from the metatarsal bones. The bones ultimately be- 
came fixed in nearly a vertical position, from the flexor tendons 
sliding over their grooves and getting on the back of the metatar- 
sal bones, so as to be converted into extensors. On opening the 
bursal sheath, the cellular and fibrous tissue on its outer surface 
w r as found to have undergone the lardaceous degeneration for the 
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removal of which caustic potash was used, with the effect, finally, 
of obliterating the cyst. 

In paronychia, we not unfrequently find the sheaths of the flexor 
tendons of the fingers involved, so as to become greatly distended 
by synovial fluid. If this affection be not treated sufficiently early 
by free incision, in place of the synovial fluid we may find the 
sheaths filled with pus, attended with great aggravation of the 
accompanying symptoms. The sheaths of these tendons are com- 
monly, though not always, separated by transverse septa from the 
synovial covering of the same tendons in the palm and wrist. 
Where the septa either do not naturally exist, or have been broken 
down, we find in extreme cases the same collection of serous or 
purulent fluid forming tumours in the hand and wrist, and requir- 
ing to be freely opened. In such instances, it becomes necessary, 
after the operation, to keep the fingers extended for a considerable 
period on a splint, in order to prevent the muscular fibres, which 
become influenced by the disease, from retaining them permanently 
flexed. There is, however, always a risk of such a result after 
these operations, of which the patient should be apprised. 

In a case that I attended in consultation with Dr. Spackman, of 
this city, in which a poisoned wound on the ball of the thumb had 
been followed with immense swelling of the hand, suppuration 
in the theca of its long flexor tendon, and an extensive abscess deep 
in the palm of the hand, I was enabled to effect a cure without 
deformity, by laying open the sheath of the tendon on the thumb, 
and passing a curved probe-pointed bistoury along the tendon up 
into the palm ; the incision of some resisting fibres with the bistoury 
at the end of the track, allowed the pus from the palm to gush 
out through the external opening. 

Hydatiform cysts, — synovial cysts enclosing a number of small 
white bodies. — In many instances on the back of the wrist and 
ankle, and on the palmar surface of the fingers, but more espe- 
cially in the former position, the synovial cysts, which have 
already been described, are found to contain a great number of 
small white semi-transparent bodies, of a shape that is very varia- 
ble, but frequently resembling that of a small bean. In two cases 
of this kind for which I have operated, (in both of which the swell- 
ing was on the back of the carpus,) I discharged by incision in 
one over a hundred, and in the other a still greater number of 
these bodies ; some of these were three-eighths of ah inch in length, 
and others, so small as hardly to be separately distinguished, were 
matted together in a heap. Double this number have frequently 
been met with. Mr. Ferguson speaks of having removed several 
hundred from an oblong swelling of the sheath of one of the flexor 
tendons of the finger. The mode of development of these bodies, 
and of similar ones found in the bursae mucosas, is believed in a 
great degree analogous to those of the joints. It has been assigned 
to the effusion of lymph, ultimately converted into a semi-cartilagi- 
nous state, like the productions found on the pleura and arachnoid. 
But the opinion of Velpeau, that they arise from effused blood, is 
certainly in a great many instances that which may be considered 
the true one. I have known ganglions on the wrist previously 
free of these bodies, present the evidence of their existence in 
great numbers after a severe accidental contusion of the part, or 
an unsuccessful attempt to cure them by incision, which had left 
the cavity around the tendon filled with blood. It has been 
supposed that the blood by coagulating in the cavity, and becom- 



ing divided into many portions by the friction of the tendons, gets 
macerated in the serum so as to lose its colour, and in the state of 
fibrin either by becoming attached to the membrane, or simply 
floating in the serum, takes on an obscure sort of growth. This, 
however, is but an hypothesis, though a plausible one. Dupuy- 
tren believed them hydatid cysts, capable of motion ; but in this 
opinion he was unquestionably mistaken. Cysts on the back of 
the wrist or ankle containing these bodies usually belong to the 
class of double tumours already noticed, one of which is found 
above and one below the annular ligament, under which they 
communicate together. By alternate pressure on these tumours 
we displace the fluid and the bodies floating in it; this gives a 
sensation of something slipping, with an indistinct sense of crepi- 
tation, forming the diagnostic mark of the existence of these little 
cartilages. The only method of effecting a radical cure in these 
cases consists in opening the cysts, discharging the cartilages, and 
causing the obliteration of the cavity. The extirpation of the cyst, 
from the manner in which it is connected round the tendons, 
would be an operation as difficult as it might be dangerous. The 
usual method of proceeding is to open the cyst above and below 
the annular ligament by an incision parallel with the tendons, and 
after emptying it, introduce into the cavity a mesh of charpie or a 
piece of linen, which is to be removed at the end of the second 
day, so as to cause it to suppurate and close by granulation. But 
this plan I have found liable to be followed by greater or less 
stiffness about the joint, a^d in more than one instance reported, 
it has been attended by such extensive sub-aponeurotic inflamma- 
tion of the hand and fore arm, as to cause death. In the two cases 
referred to on the last page, I made an incision under the skin, 
(obliquely, in order to avoid the introduction of air,) through which 
I forced the bodies by gentle effort; the surfaces of the cyst were 
then compressed together, with a view of obliterating them, with a 
stout leathern splint buckled tightly round the wrist. In one of the 
cases, success was immediate ; in the other, there was a re-deve- 
lopment of the cartilages, requiring a second and third operation, 
leaving in the end a fibrous knot upon one of the tendons. Du- 
puytren passed a seton through the cavity, but was compelled to 
abandon the practice, in consequence of the excessive inflamma- 
tion it produced. 

HYGROMA.— ENLARGED BURSAS MUCOSA. 
Dropsy of the Bursa. 

From causes analogous to those above mentioned in reference 
to the other synovial tumours, but especially from contusion, do 
we have a dropsical accumulation of the synovial fluid in the bursa?. 
It may occur in any of the numerous bursal sacs, but those of the 
knee and elbow are the only ones in general which require any 
operation beyond that of simple puncture for the removal of the 
fluid. The former is found between the skin and the ligament 
of the patella — the latter between the olecranon process and the 
skin, and is much less frequently the subject of disease. In both 
instances a prominent, obscurely fluctuating tumour is observed, 
often from the effect of pressure accompanied with a slight change 
of colour in the skin. Sometimes the tumour consists of a single 
cyst; but more often, according to my own experience, especially 
in hygroma of the knee, (housemaid's knee,) of a series of cells in 
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the interior of a common cyst, filled with a fluid so viscous and 
inous as to render its discharge by puncture slow and difficult. 

Treatment. — The principle of cure consists not only in remov- 
ing the secretion, but in obliterating the sac, so as to prevent 
ctually the reproduction of the tumour. 

Puncture and injection. — A simple puncture will seldom suf- 
fice for a cure. I succeeded completely, five years ago, in the 
rase of a .Methodist preacher, in effectually curing a tumour of 
this description below the knee, by puncturing the sac, lacerating 
the enclosed cells with the point of the knife, pressing out the 
glairy fluid, and injecting into the cavity tinct. iodi. diluted with 
tour parts of water. Pressure was also applied subsequently by 
the aid of a compress and bandage. This plan of treatment, 
which is on the same principle as the modern practice in hydro- 
cele, has lately been employed to a considerable extent by M. 
Velpeau, and is one deserving of much confidence. 

By the seton. — It is the custom among some practitioners, when 
the tumour has become troublesome from its size, as well as sore 
from continued pressure, to puncture it and introduce a seton 
through the cavity of the sac. A cure may unquestionably thus 
be accomplished, but it is usually tardy, painful, and attended by 
profuse suppuration. 

By shaving off the anterior wall. — M. Masnier* has advised, in 
these and all other encysted tumours, to shave off the anterior 
half of the sac, after having previously opened and dissected off 
the skin ; or, if the tumour be small and prominent, shaving off 
with the point of the sac the corresponding portion of integument. 
But this is not a method which has received the sanction of gene- 
ral use. 

By ablation. — The tumour has in some instances been com- 
pletely dissected out. This is an effectual means of cure and in many 
instances the most advisable; but where the tumour is large, and 
the walls, as is commonly the case, firmly adherent on their outer 
surface, the proximity of important parts renders it a proceeding 
accompanied with some danger. Velpeau reports two cases of 
death following this method of operation. Sometimes, from 
habitual pressure on the surface, suppuration takes place spon- 
taneously in the cavity of the sac ; the abscess thus formed opens 
by ulceration, and is commonly followed by a cure. Foreign 
bodies of the same semi-cartilaginous character as those above 
described are occasionally met with in the bursa?, and require a 
similar method of treatment. 

ANCHYLOSIS. 

There are two forms of anchylosis of the joints. 1. That which 
is called true or complete, resulting from causes that have acted 
on the interior, of the joint; such as fractures running into the 
articular cavity, extensive wounds of the joint, abscesses, erosion 
of the cartilages or ends of the bones, either of which may pro- 
duce such an ossific union of the articular surfaces, as to prevent 
all motion between them. 2. That which is called false or in- 
complete, where the abnormal junction between the ends of the 
bones, instead of being ossific is ligamentous; or is the result of 
the adventitious attachment of portions of the synovial membrane 
of the contraction of the muscles or ligaments or cellular tissue 
• Theses de la Faculte de Paris, 1803. 



round the joint, or of extensive cicatrices following burns and 
ulcers. In fact, the remote causes which may give rise to false 
anchylosis are exceedingly numerous; but our object at present is 
to consider the first variety, which, though far less frequently met 
with, becomes more directly the subject for consideration in this 
place, where we are treating of the operations upon the bones 
themselves.* Each of the joints may be affected with anchylosis ; 
but in those of the hinge-like form, as the knee, elbow, ankle, 
and jaw, it is most frequently observed. 

The diagnosis between these two forms of the affection is gene- 
rally though not always easy, and is of the first importance as re- 
gards the treatment. In true anchylosis, the joint is solid, perfectly 
immovable, and all the attempts to produce motion are unattended 
with pain; and not unfrequently we are enabled to feel through 
the integuments the uneven surface of the callus which has united 
the articular faces of the bones. In false anchylosis, on the con- 
trary, there is in most cases some degree of mobility between the 
ends of the bones. Occasionally, however, the stiffness and 
rigidity of the surrounding parts are so great even where there 
is no bony union, as to render the joint perfectly inflexible. But 
here from the previous history of the case, especially if the affec- 
tion has had its origin exterior to the cavity of the joint, and from 
the fact that in false anchylosis the joint usually becomes swollen 
and painful after active efforts have been made in order to pro- 
duce motion, we are enabled to decide with a great degree of pre- 
cision in regard to the actual state of the articulation. 

There are three methods of remedying the inconveniences re- 
sulting from the solidification of the joint, which constitutes true 
anchylosis. 

1. To re-establish the movements of the joint, by rupturing 
the adventitious junction between the bones. 

2. To establish a new point of motion by the creation of a 
false joint. 

3. To place the limb in a new position by taking out a wedge- 
shaped portion of bone, when it is anchylosed in a direction that 
renders it inconvenient or useless. 

Rupture of the anchylosis.— No surgeon of experience can have 
failed to observe cases where an anchylosed knee, elbow, wrist 
or finger, has had its movements restored to a greater or less 
degree by an accidental rupture of the new bond of union, the con- 
sequence of a fall, or some external violence. The results in 
these cases, where in all probability the bony union has been but 
very partial, such, for instance, as the adhesion of the sides of the 
patella to the condyles of the os femoris, have led surgeons to 
imitate the process, by producing a forced rupture of the uniting 
medium between the ends of the bones. The consequences of 
these attempts, have not, however, been such as to sanction the 
adoption, especially as regards the large joints, of a highly dan- 
gerous experimental operation, for a mere deformity, which does 
not in itself compromise life. M. Louvrier lost five patients out 
of twenty-one by this process for straightening bent and anchy- 
losed knee-joints, and in some of those that survived, the violence 
employed was followed by excessive inflammation of the sur- 
rounding parts, luxation of the knee backward, and a secondary 
anchylosis at an angle more or less obtuse. He has, however, in 

* The surgical treatment of false anchylosis will be considered under (he head 
of Subcutaneous Operations. 
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some cases, obtained complete success by rupturing the attach- 
ments ; and instances no doubt may be occasionally found where 
the union of the bones is so partial, as to justify the attempt. It 
will be difficult, however, to determine beforehand the cases in 
which it may be employed with impunity from those where its 
application would be highly dangerous or fatal. 

The stretching apparatus of Louvrier is thus arranged : — A linen 
roller bandage is first fastened tightly around the knee, in order 
to prevent by its pressure any resistance from the contraction of 
the muscles, and should embrace both the lower part of the thigh 
and the upper part of the leg. The inequalities of the surface of 
the latter are to be filled up with cotton wadding, which is to be 
sustained by another bandage rolled over it, so as to give the leg 
the shape of a cone, the basis of which is at the knee. The an- 
terior and posterior surface of the thigh and leg are then covered 
with hollow splints of strong leather, (which should be fastened 
with straps,) in order to protect the soft parts against the pressure 
of the apparatus. The foot is then covered with a woolen stock- 
ing and a leather half boot, secured in like manner to the leg by 
straps. On the inner surface of the heel of this boot is a strong 
screw with a perforated head. These preparations completed, 
the patient is placed upon a table, with a pillow for his seat, and 
with his back leaning against the wall. The diseased extremity 
is now to be placed in the apparatus. This consists of an oblong 
box, from which the cover and end pieces have been removed, 
provided at its foot end with a horizontal beam, turned by a crank 
on its outside. Around this beam is wound a strong cord, of the 
thickness of a quill, one end of which is fastened to the screw in 
the heel of the boot. A very wide leather splint, reaching from 
the middle of the thigh down to the middle of the leg, is then 
placed on the posterior surface, so as to surround about two-thirds 
of the circumference of the extremity. This splint is composed 
of two pieces, with a circular joint at each condyle, so as to allow 
the lower part to follow the movements of the leg. Four iron 
bars, rising perpendicularly from the four corners of the joint, 
support a metal frame, below which is attached a leathern bolster, 
to be applied upon the anterior surface of the knee. Through this 
plate and bolster, the downward pressure upon the knee is made, 
by means of a cord that runs from the metal frame and turns 
round a pully to the beam, around which it is tightened by turn- 
ing the crank. The leg, as it lies on the box, forms with the 
bottom of the latter a hollow triangle, the apex of which is in the 
ham. It is now the object of the surgeon to press down the knee, 
until its posterior surface touches the bottom of the box. This 
is accomplished by turning the crank of the machine so as to 
tighten the cords; one of which pulls out the foot and stretches 
the leg, and the other, by means of the frame and bolster, effects a 
powerful downward pressure on the knee. In about thirty seconds, 
the operation is usually completed. The pain during this time is 
excessive, and is compared by the patient to that caused by the 
extraction of a tooth, but soon ceases on the removal of the appa- 
ratus, which is to be taken away immediately after the operation. 
At the last step of the process, a crackling sound is heard, which 
denotes the forcible separation of the parts. If the rupture of the 
anchylosis has been complete, the leg may be moved freely and 
without pain. The patient is then placed for two hours in a 
warm bath ; and the parts are entirely freed from all local pres- 
23 



sure. The day following, narcotic poultices are applied about the 
knee, and a simple support given to the limb, in order to prevent 
the involuntary contraction of the muscles. 

2. Formation of an artificial joint. — This method, for which we 
are indebted to the ingenuity of Dr. John Rhea Barton, of this 
city, has been applied as yet but to the anchylosis of a single articu- 
lation — that of the hip joint. It has, however, been suggested 
by this skilful surgeon, that it might likewise be found applicable 
to similar affections of the lower jaw, knee, elbow, fingers, and 
toes, when the muscles of these respective articulations remain 
uninjured. The method consists in the uncovering of the bone 
at or near the diseased point, dividing it across with the saw, and 
subsequently moving the lower portion from time to time upon the 
upper, to prevent a solid reunion of the divided parts. By this 
mode of proceeding, there is the same disposition of parts for the 
formation of a false joint, as we often find leading to that result 
in fractures, where the bones are not kept sufficiently at rest. 
Under such circumstances, the two opposing surfaces of bone 
may be expected to unite by flexible ligamentous matter, or be- 
come smooth and polished by the friction: the lower fragment, in 
the latter case, rounding itself into the form of a head ; and the 
upper hollowing itself more or less into the shape of a cup, in 
which the lower fragment plays; the periosteum and surrounding 
cellular tissue becoming condensed and thickened, so as to per- 
form the office of a fibrous capsule, and the muscles modified to 
a certain extent, to accommodate themselves to the new articula- 
tion. 

For anchylosis of the hip. (Process of Barton, PL XXII, fig. 
3.) — The ingenious idea of remedying this deformity by the estab- 
lishment of an artificial joint, was practised by Dr. Barton, in 
1826. A similar operation was repeated four years subsequently 
by Dr. J. Kearny Rogers, of New York ; the two constituting the 
only instances in which it has yet been attempted on the living 
subject. The patient of Dr. Barton was a young man twenty- 
one years of age, in whom the thigh was held immovably bent at 
a right angle with the pelvis, and the foot turned in rotation in- 
wards. A crucial incision was made over the projecting portion 
of the trochanter major, the vertical division of which was seven 
inches in length, and the transverse five. The four laminae thus 
formed were dissected and turned back, and the fascia freely 
opened. The muscular fibres were then detached from over the 
trochanter by turning the scalpel sideways, so as to allow the two 
index fingers to be passed freely round the neck of the femur, till 
they met on the opposite side. With a strong straight saw the 
bone was then nearly divided through the upper part of the great 
trochanter and part of the neck of the bone. The operation 
lasted but seven minutes, and no artery was opened that required 
to be tied. The limb was then drawn to its proper position, when 
the undivided portion of the bone separated with a snap. The 
wound was closed with a few points of suture, and the extremity 
secured in the fracture apparatus of Desault.* 

On the twentieth day after the operation the inflammatory symp- 
toms had in a great measure subsided ; some slight passive move- 
ments were then made with the limb, in directions natural to the 
healthy joint, which were cautiously repeated from time to time. 

* North Amer. Med. and Surg. Journal, April, 1827. 
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By the sixtieth day the wound was completely healed ; the patient 
was able to stand erect with the aid of crutches, and could advance 
his limb exclusively by muscular exertion. At the end of four 
months he was able to walk without apparent lameness, and all 
the movements of the limb were executed without pain. The 
foot could be carried twenty-two inches forward, twenty-six back- 
wards, and twenty outwards, and could be rotated inwards to the 
extent of six. The patient enjoyed the use of his artificial' joint 
for a period of six years, at the end of which time, from causes 
attributable to intemperance and repeated falls upon the hip, the 
new joint became permanently anchylosed. 

The operation of Dr. Rogers was equally successful, and his 
patient left the hospital at the end of four months, apparently with 
a perfect use of the new joint, as he could walk with ease by the 



assistance of a cane. The new joint, however, in the end became 
anchylosed in this case, as in that of Dr. Barton. In conse- 
quence of the shortening of the limb of the opposite side from 
fracture, Dr. Rogers, instead of making a simple section, re- 
moved a wedge-shaped portion of the bone, in order to render 
the relative length of the two limbs more equal. 

In place of dividing the bone after section of the soft parts, as 
above described, it has been proposed, by M. Louvrier, to produce 
directly by mechanical means a fracture of the neck of the thigh 
bone, a measure which he believes less dangerous than the former, 
and affording equal facilities for the formation of a false joint. 
But provided it were possible to succeed in fracturing the bone at 
the desired point, there would be such danger by this method of 
doing violence to the surrounding parts, that it can offer no proba- 



PLATE XXL— OPERATIONS UPON THE BONES. 



{Fig. 1-) RESECTION OF THE ENDS OF THE FRAGMENTS IN UNUNITED FRACTURE OF THE 

OS HUMERI. (Process of the Author.) 

The operation is represented on the left arm, which is raised at the shoulder joint and depressed at the elbow, so 
as to cause the bones to^protrude at the wound. The limb is seen on its outer face. The incision has been 
made in the intermuscular space between the brachialis anticus and the triceps muscles, just below the insertion 
of the deltoid. The parts are slightly dissected, so as to render the anatomy clearer than it would appear 
during the operation. In other respects the operation is precisely the same as one performed by the author for 
false joint at this part of the arm. 

a. Insertion of the deltoid muscle, which is exposed along the inner border of the incision. 

b. Outer edge of the brachialis anticus. 

c. Triceps extensor cubiti muscle, the fibres of which have been divided across at the upper part of the wound, to 
give a better view of the false joint. 

d. Lower end of the upper fragment of the bone, which has been turned partly out of the wound, after the section 
of the ligamentous matter which had connected the ends of the two fragments together. 

e. Upper end of the lower fragment. The ligamentous matter is represented as removed from the end of the bone, 
showing that it is covered with a compact lamina like the extremity of a bone after amputation. 

/. Musculo-spiral nerve, winding very obliquely in its groove round the outer face of the bone ; it is, unless great 

care is exercised, liable to be cut in the operation. 
g, h. Musculo-spiral artery and vein. 
i. A long narrow compress, used to raise the end of the bone and protect the soft parts below from the action of 

the saw or forceps, with which the rounded end is to be excised. 



[Fig. 2.) INTRODUCTION OF THE SETON, FOR UNUNITED FRACTURE OF THE TIBIA. 

In this case two incisions have been made on opposite surfaces of the bone, (which is supposed to have been 
obliquely fractured,) in the manner of Wardrop, and the seton has been carried through, after a perforation had 
been made with a trephine needle through the overlapping ends of the fragments. In the arm, or wherever the 
bones can be separated so as to obtain room, the common seton needle may be passed at once without previous 



(Fig. 3 and 4.) REMOVAL OF A LOOSENED AND NECROSED PORTION OF BONE FROM THE 

WALLS OF THE CRANIUM. 

An incision in the shape of a J has been made, and the two angular flaps dissected up and reversed. The point 
of an elevator is seen insinuated under the edge of the dead bone, in order to raise it up and slide it outwards, 
so that it can be seized with the forceps and removed. 

Fig. 4 is the piece of bone shown separate. It is rough and serrated on the edges from the action of the absorbents 
which have detached it from the livino- tissue. 
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ble advantages to cause it to be compared with the neat and 
methodical section of the bone according to the plan of Dr. Barton. 
It would be rather more easy to divide the femur below the tro- 
chanter, but by this measure an all-important object would be 
lost — that of obtaining a new and solid articulation upon the pelvic 
bones, so as to re-establish the functions of the limb with the least 
possible shortening. 

3. Removal of a wedge-shaped portion of hone, for straightening 
a bent and anchylosed knee joint. (Process of Barton, PI. XXI. 
fig. 6.) — In bony anchylosis of the knee joint, when there is so 
much angular deformity as to render the leg a mere incumbrance 
to the patient, it was not till recently that any measure of relief 
had been proposed, save that of amputation. To Dr. John 
Rhea Barton* we are indebted for the introduction of a new pro- 
cess for the relief of this deformity, which in 1835 was success- 
fully employed by him in the case of a young physician from the 
south. The process is as follows: — the object being to expose a 
portion of the anterior surface of the os femoris just above the 
condyles, and as low down as within half an inch of the patella, 
which will be found firmly adherent on the face of the joint. 
Two incisions are to be made across the femur, just above the 
patella; one commencing at a point opposite the upper end of the 
internal condyle, and the other two and a half inches higher and 
on the same side; both are to be extended over the bone till they 
meet on the opposite side, forming a sort of tongue-shaped trian- 
gular flap. This flap, consisting of the integuments, the tendon 
of the extensor muscles of the leg at its place of insertion, some 
of the fibres of the rectus and cruralis muscles, and a greater part 
of the vastus externus, is to be dissected up, with the fascia and 
muscles, from the sides and front of the bone, and turned over 
upon the leg. This flap in some instances will be found stiff and 
* Vide Amer. Journ. Med. Sciences for 1838. 



resisting, in consequence of the deposit of new bony matter in 
the sub-aponeurotic cellular tissue. The soft parts are next to be 
detached at the outer side of the femur, from the base of the flap 
towards the ham, bypassing a knife over the circumference of the 
bone, so as to admit the use of the saw. A wedge-shaped piece 
is then to be removed from the spongy tissue of the head of the 
femur, by two sections with a saw, sloped so as to meet within a 
few lines of the posterior face of the bone, but not so as to divide 
it entirely across, for fear of injuring the vessels in the ham. The 
base of the wedge on the front part of the thigh must have a width 
proportioned to the degree of deformity that is to be remedied — 
say from two to two and a half inches. The leg is then to be 
pressed backwards, so as to cause a rupture of the undivided 
portion of the bone without disconnecting the fragments. No 
blood-vessel is likely to be wounded that will require a ligature. 
The wound is to be lightly dressed, and the limb supported on 
a splint having an angle corresponding to that of the knee previous 
to the operation. When sufficient time has been allowed for the 
asperities of the ruptured fibres on the back portion of the bone 
to become smoothed by softening and absorption, so that the pres- 
sure backwards cannot cause ulceration of the artery, the limb is 
to be somewhat straightened by substituting for the first splint an- 
other with an angle less obtuse. By thus varying every few days 
the angle of the splint, the limb is brought by degrees into a posi- 
tion nearly straight. To protect the popliteal vessels from all 
chance of pressure, two long bran bags are laid lengthwise on the 
splint, with a vacancy of four or five inches between them, (which 
is to be filled with carded cotton,) opposite the lesion of the 
bone. Protracted suppuration and constitutional irritation, such 
as are attendant on compound fractures, (to which the wound of 
the operation may be compared,) must necessarily be expected to 
follow, and during the treatment particular care should be ob- 



(Fig. 5.) EXTRACTION OF A SEQUESTRUM, OR NECROSED PIECE OF THE CLAVICLE. 

A quadrilateral flap has been turned down from over the bone. The shell of new bone, or involucrum, has been 
opened with the cutting pliers, so as to allow the loosened sequestrum to be grasped with the forceps and 
withdrawn. 



(Fig. 6, 7 and 8.) 



REMOVAL OF A WEDGE-SHAPED PIECE OF BONE FOR TRUE ANCHYLOSIS 
OF THE KNEE JOINT. (Process of Barton.) 



Fig. 

a. 
b. 
c. 
d. 
e. 
Fig. 



Patella, adhering to the face of the condyles. 

Tendon of the extensor muscles, cut off near its insertion on the patella. 

Lower end of the femur ; the two black lines crossing the bone meet together a little short of the posterior 
surface of the bone, and indicate the two tracks of the saw by which the wedge-shaped piece is removed. 

The tongue-shaped flap of integument, muscle, and tendon, raised by two semi-oval incisions, and reverted on 
the inner side of the knee. 

7 is a sketch illustrating the manner in which the limb is made straight, by gradually bringing up the leg, so 
as to throw the knee upwards till it effaces the space made by the removal of the wedge-shaped portion. 

Femur. 

External condyle. 
Adherent patella. 
Head of the tibia. 
Fibula. 

8 represents the limb in its state of angular deformity. 

Is the outline of the wedge of bone removed. The other references correspond to the same parts as in fig. 7. 



92 



( }EN ERAL OPERATIONS. 



served, that in straightening the limb the lower fragment be not 
allowed to slide backwards, so as to shorten the leg, and render 
it nearly impossible to give the extremity the requisite degree 
lightness. 

Four months after the operation, the patient of Dr. Barton was 
able to stand erect, with his feet in their natural position ; at the 
end of eight, he could mount his horse with facility and walk with 
ease, notwithstanding the loss of motion at the knee, from forty 
to fifty miles a day. 

The same procedure has been repeated by Professor Gibson on 
a patient in the Philadelphia Hospital; this, and the former case, 
constitute the only instances, within my knowledge, for which this 
truly valuable American method for the treatment of anchylosis 
has yet been employed. In fifty-six days after the operation in 
the second case, there was firm union at the place of section; and 
though the thigh was shortened about an inch, the limb was 
nearly straight, and the patient could sustain himself upon it 
with ease. 



COMPLICATED FRACTURES AND LUXATIONS. 

Occasionally, these affections call for the performance of some 
specific operation. 

1. In extensive laceration of the flesh and skin, with projection 
of the bone, occurring either in comminuted fractures, or compound 
fractures and luxations. In such cases, if the projecting fragment 
or the head of a protruding bone cannot be easily reduced, the 
wound should be enlarged by an incision, and a subsequent effort 
made to replace it. If this fail, the end of the bone is to be cut off 
with a saw, or a pair of strong-cutting forceps. The bones are 
then to be adjusted, and the wound treated so as to reduce it as 
much as possible to the state of simple fracture. 

2. Where the fracture is attended with the separation of splinters 
or scales from the bone. — If the fragments are completely or nearly 
loosened from the bone and driven off into the soft parts, so as to be 
readily observed from without, an operation is required for their 
removal. An incision should be made opposite the irritating 
body, at the point where the bone is most superficial, selecting 
the intermuscular spaces when it is possible, and avoiding the side 
upon which the great vessels are located. The fragments are 
then to be removed with the forceps. Sometimes the splinters or 
scales are firmly attached to the periosteum by one end, while the 
other is lodged in the muscles, and will require to be loosened with 
the knife before they can be twisted out with the forceps. Sim- 
ple fissures or splintering of the bone, without displacement of 
parts, call for no operation, as they readily become consolidated 
by the subsequent effusion of callus, under the ordinary plan of 
treatment for fracture. 

3. Where there is laceration of the vessels and nerves. — When 
the vessels are lacerated, the different means of arresting hemor- 
rhage suited to the peculiarities of each case, already noticed, have 
to be put in requisition. If the branches of the nerves be partially 
torn and exposed, they should be divided completely across with 
the bistoury. But extensive injuries of this description indicate 
the necessity of immediate amputation, a subject which will be 
hereafter considered. 



PSEUDO-ARTHROSIS.— FALSE JOINT.— UNUNITED FRACTURE. 

Varieties. — Fractures in which no bony union has taken place, 
may from the facts revealed by dissection, with propriety be di- 
vided into three classes. 1. Those in which the ends of the frag- 
ments, rounded and thinned by the action of the absorbents, are 
connected by an intermediate fibro-ligamentous tissue. This con- 
stitutes by far the largest class. 2. Where the end of one of the 
fragments has become rounded into a head, and the other con- 
verted by the constant motion of the parts, and the thickening 
and condensation of the surrounding tissues, into a cup or socket; 
both portions being surrounded by an adventitious capsular mem- 
brane, and lined by a new-formed synovial tissue. 3. Where 
the fragments have not been brought into opposition, but are kept 
separate by a portion of muscle, or a detached or necrosed piece 
of bone. 

Causes. — The cause of the non-union in regard to the third 
variety, is sufficiently obvious. In respect to the first and second, 
it depends upon a number of circumstances very different in their 
character; and in some cases the accident occurs in despite of the 
most judicious treatment, and where no apparent cause can be 
assigned for the want of bony union. Among the most common 
causes, may be placed a mal-adjustment of the ends of the bones, 
imperfect support from the splints or other dressings applied, in- 
docility on the part of the patient in keeping the limb at rest, 
meddlesome interference of the surgeon by too frequently chang- 
ing the dressings without cause when they have once been properly 
adjusted, some morbid alteration of the bone, as that of caries or 
necrosis, the development of hydatids in its cavity, advanced age, 
or an impaired or exhausted state of the constitution. Sometimes, 
even after the bony matter has been deposited so as to unite the 
bones, it has been removed by absorption, leaving only a flexible 
cartilaginous bond of union. 

Remarks. — The period within wdiich we may expect a perfect 
consolidation of a broken bone to take place by the usual method 
of treatment, varies so much in regard to different individuals, 
as to be scarcely subject to any general rule. Nevertheless, we 
may ordinarily consider that a false joint has been formed, when, 
after the lapse of six months from the occurrence of the fracture, 
the fragments still remain movable at the point of injury. 

False articulations have been observed in most of the bones ; 
but they are more frequently met with in those which are most 
movable, as the humerus and the lower jaw. In fracture of the 
neck of the thigh bone within the capsule, where bony union in 
general is not to be expected, a false joint near the former centre 
of motion may be viewed as the best result that can follow. In 
most other instances, the integrity of the bone, by which it serves 
as a lever for the muscles to act with, is destroyed ; and the limb 
to which it belongs (if it occur on an extremity), becomes nearly- 
useless. But cases may occur, as rare exceptions to the general 
rule, especially where two bones are associated in nearly similar, 
offices, as in the forearm and leg, in which an attempt on the part 
of the surgeon to solidify the false joint would be most injudi- 
cious. One of this description occurred in my service two winters 
ago at the Philadelphia Hospital. A man from the west had 
received in a fall a shock on the forearm, which dislocated 
the radius and carried it upwards on the humerus, and at the 
same time produced a fracture of the ulna about two inches and 
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a half below the joint, with considerable angular displacement; 
the lower fragment being brought up in close contact with the 
radius. No attempt at reduction was made; the limb in its 
deformed condition being merely put up in splints. The conse- 
quence was that bony union took place between the ulna and 
radius at the point where they come in contact, and a false ball 
and socket joint formed between the broken ends of the ulna. In 
flexion and extension, both bones moved together as far as they 
were permitted by the end of the radius resting on the humerus. 
In pronation and supination, which was very well performed, 
the radius and lower fragment of the ulna moved together, the 
latter rotating in the new formed articulation. Under such cir- 
cumstances, the solidification of the false joint would have im- 
paired to a great extent the utility of the limb ; and the result 
here accidentally produced indicates the propriety of attempting 
to effect some analogous artificial means of relief in certain states 
of deformity and loss of use of the forearm, that occasionally arise 
from ill-treated fractures. 

Treatment. — The general as well as the local measures of treat- 
ment, must vary according to the causes which have led to the 
defect. 

1. Of the local measures. — It is here only necessary to note 
briefly the more important of the multitude that have been de- 
vised. No one of these in all cases being entirely sufficient to 
accomplish the object desired, it becomes advantageous to com- 
bine them, or try them in succession, according to the degree of 
action which they are capable of exciting in each case. 

2. Friction of the ends of the bones. — This proqess, which is 
as old as the time of Celsus, consists in rubbing forcibly together 
the two fragments in order to excite a degree of inflammatory 
action that may lead to the deposit of earthy matter in the new 
tissue. This procedure is only applicable where the ends of the 
bones do not overlap, when there has been a mere transverse 
fracture, and when it is attempted at so early a period, — say six, 
eight to ten weeks after the injury, — that the false joint cannot 
be considered as fairly formed. The limb is then to be done up 
in splints, or what answers admirably well, the immovable appa- 
ratus prepared with dextrine or starch, and kept perfectly at rest 
for two or three weeks. After this period it is to be re-examined, 
and the measure, if it has been at all successful, repeated as before. 
If not, some of the succeeding processes are to be applied. 

Compression. — A method somewhat analogous to the above 
was introduced by White, and has been occasionally found very 
advantageous. It consists in applying round the fractured limb 
a strong support, — such as that of an envelop of stout leather, 
well padded, and firmly secured with straps and buckles, — the 
patient to use the limb as much as possible, and if it be the lower 
extremity, even to move about upon it. As soon as a sufficient 
degree of action is provoked at the place of injury, as manifested 
by soreness and swelling, the limb is to be kept completely at 
rest, as directed after friction of the ends. Simple compression 
of the ends of the bones together, by the fracture apparatus, while 
the limb was kept at rest, has succeeded in two cases in my hands, 
as late as the third and fourth months after the reception of the 
injury. 

3. Cutaneous irritants. — The application of blisters frequently 
renewed, of caustic potash, tinct. iodine, and analogous substances 
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immediately over the point of fracture, has been much praised 
by Wardrop and others. It may be considered a useful process 
where the w T ork of ossification proceeds slowly, and the bones 
lie superficial, as in the forearm and leg; but according to my 
own observation, has little effect, even in these cases, if not em- 
ployed within six or eight weeks after the injury. 

4. Seton. (Process of Physick. PI. XXI. fig. 2.) — The use 
of the seton, for which we are indebted to the practical w T isdom 
of the late Dr. Physick, is a measure which may be relied on 
with considerable certainty for the cure of false joint in the jaw 
and upper extremity. In the lower extremity, the results of its 
employment have not been equally successful. Extension and 
counter-extension having been made upon the limb, so as to cause 
a separation of the fragments, Dr. Physick passed the ordinary 
seton needle through the limb, traversing the interval between 
the bones — cautiously avoiding the track of the principal blood- 
vessels and nerves, and selecting the points at which the bone 
was least covered with flesh. A stout cord or a skein of silk, 
which has been previously attached to the eye of the needle, is 
then to be drawn through after the instrument. The wound is 
to be simply dressed, and the limb, after suppuration is estab- 
lished, placed in an appropriate fracture apparatus. The seton 
is then to be daily moved in the wound, and retained even for a 
year or more, if so long a time be required for the limb to become 
sufficiently stiffened by the deposition of callus to admit of its 
executing its usual movements. If the necessary degree of irri- 
tation is not maintained by the simple seton, it may be smeared 
from time to time with some stimulating ointment. 

The first case of Dr. Physick was an ununited fracture of the 
humerus. At the end of twelve weeks the consolidation began, 
and at the termination of five months and a half, the cure was 
complete. Professor Horner, of this city, has employed the sail- 
maker's needle in place of the ordinary instrument for carrying 
the seton. This is less liable to divide important parts, and I 
have found it to answer well, particularly in fracture of the lower 
jaw. In the latter affection, it should be carried from the cavity 
of the mouth, downwards and outwards, through the integuments 
covering the base of the jaw. 

Modification of Wardrop. — This gentleman has proposed to 
modify the method of introducing the seton where the bone is 
deeply seated, as in the upper third of the thigh, by previously 
dividing with a bistoury the soft parts over it, and introducing 
the needle inclosed in a sheath down to the bottom of the wound, 
when it is to be passed through as in the process of Physick. 

Modification of Oppenheim. — This consists in the introduction 
of two setons, so that one shall come in contact with each of the 
ends of the bones. Both may be introduced at the same time, or 
the second a few days after the first. When suppuration is fully 
established they are to be withdrawn. By such means, this sur- 
geon believes a sufficient degree of inflammation will be excited 
to insure a bony union without incurring the same risk of erysipe- 
las and abscess, which have in some cases carried off the patient, 
when the seton has been maintained a long time in the wound. 
He does not consider it absolutely necessary that the seton should 
traverse the tissue between the bones, the same advantageous 
effects being produced when they are placed merely in proximity 
or contact with the periosteal covering of the ends of the bones. 
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The value of this opinion lias not perhaps been as yet sufficiently 
attested in practice. 

In some instances, it is found exceedingly difficult, if not im- 
possible, to pass the seton, either in consequence of the obliquity 
or overlapping of the fragments, or from the risk of injury of 
important parts ; and under such circumstances, Professor Fergu- 
son observes, he has seen a needle or probe left sticking in the 
fissure between the bones, followed by all the benefit that could 
have been expected if a cord had been carried through in the 
usual manner. In those cases where the fragments are held 
asunder by a necrosed portion of bone or a piece of muscle, the 
use of the seton would probably be attended with no benefit. 

Somnic's modification. Section of the fibro-ligamentous union 
by means of a wire. — In an ununited fracture of the femur, this 
surgeon pierced the limb from within outwards, with a long 
delicate trocar, grazing the inner surface of the end of the lower 
and the front portion of the upper fragment. The stilet was with- 
drawn and a silver wire passed through the canula, and left in 
the wound, after the canula was taken away. A second puncture 
was made with the trocar, but in the opposite direction, from 
without inwards and forwards, and brought out at the place of 
the first puncture. The end of the wire, which had previously 
passed through the limbj was again carried through the canula; 
this instrument was then drawn through at the inner side of the 
limb and removed. The loop of the ligature thus surrounded the 
false joint, including the bridge of muscle and skin between the two 
posterior punctures, which was divided across with the bistoury to 
let the wire down to the bones; the lips of the incision were then 



brought together so as to unite by first intention. By gradually 
tightening from time to time the loop which embraced the liga- 
mentous tissue, this was by degrees divided, and an effusion of 
callus followed, consolidaling the fracture at the end of six weeks, 
so far as to justify the removal of the wire. Three months after 
the operation, the patient was able to walk. 

5. Jcupuncturation. — M. Malgaigne has suggested, in place 
of the seton, to introduce a number of acupuncture needles through 
the fibrous tissue between the ends of the bones. The trials 
which have been made of this process do not, however, prove it 
to have been very efficacious. 

6. Cauterization of the ends of the bones. (Process of Green.) 
— An incision through the soft parts having been made so as to 
expose the ends of the fragments, the fibrous tissue uniting them 
is to be divided with the knife, and each end rubbed with a cylin- 
der of caustic potash, till it becomes of a black hue. Especial 
care must be taken to protect the surrounding parts from the action 
of the caustic, which is to be applied in the depth and without 
turning out the bones through the wound. Earl has advised, in 
order to render the process more efficient, to previously scrape off 
the fibro-cartilaginous, or fibro-ligamentous covering of the ends 
of the bones, and apply the caustic directly upon the osseous tis- 
sue. Some operators have satisfied themselves with merely cut- 
ting down and scraping the ends of the bone. Numerous in- 
stances of the successful application of the caustic are recorded. 
The process is not, however, unattended with danger, as the frac- 
ture is rendered compound by the incision through the soft parts ; 
and though rather less likely to produce severe constitutional 



PLATE XXII.— OPERATIONS ON THE BONES. 

(Fig. 1.) REMOVAL OF AN EXOSTOSIS, OF THE EBURNATED SOLID KIND, FROM OVER THE 

LAMBDOIDAL SUTURE. 

The tumour was of a globular form, and projected for about an inch above the bone. It was divided vertically in 
two lines by the saw, so as to render its removal with Hey's saw more easy in three separate portions. One 
portion has been removed, and the saw is shown in the act of dividing the middle part. 

(Fig. 2.) REMOVAL OF A TUMOUR OF THE SAME DESCRIPTION FROM THE UPPER THIRD 

OF THE HUMERUS. 

a. A triangular flap of the whole thickness of the deltoid has been raised between two incisions which run down 
parallel with the fibres of the muscles. The flap is reverted toward the shoulder so as to expose the diseased 
surface of the humerus. 

b. A wooden ruler, which is placed on the inner side of the tumour so as to press inwards the biceps muscle and 
the brachial vessels out of the way of Hey's saw, with which the tumour is divided at its connection with the 
arm bone. 



(Fig. 4.) FORMATION OF AN ARTIFICIAL JOINT, FOR ANCHYLOSIS OF THE ARTICULATION 

OF THE HIP. (Process of Barton.) 

The patient is laid upon the sound side. A crucial incision has been made, with its centre over the trochanter 
major. The four flaps are dissected up and reverted. The bone, after being denuded in its circumference 
with the knife, has been divided nearly across with the saw, the section being made partly through the 
trochanter and partly through the lower end of the neck of the bone. The figure represents the last sta*e of 
the operation, when, after the section of the bone, the limb has been swung inwards in order to snap the°thin 
portion left unsevered by the saw. 
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symptoms, it is not in general so certain a means of effecting a 
cure, (the fragments often overlapping so that the caustic cannot 
be made to act on the proper point,) as resection of the ends. 

7. Resection. (PI. XXI. fig. 1.)— The ends of the fragments 
are to be exposed as in the last process, by a longitudinal incision 
through the soft parts, and the intervening fibrous tissue divided 
across. The two extremities are then to be luxated, as it were, 
and made to project one at a time through the external wound, 
separating the adhering soft parts with the knife so far only as is 
absolutely necessary. The arteries are to be tied as they are cut. 
It will be found most convenient to protrude first the inferior frag- 
ment. The rounded ends of the bones are then to be removed 
with the saw or cutting forceps, after the manner of White. The 
bones are then to be replaced with their raw extremities exactly in 
contact. The subsequent treatment becomes precisely the same 
as in ordinary compound fractures, and the risk following the 
operation may be considered even greater than that attendant 
upon these affections ; hence, when the thigh forms the seat of 
injury, it is so very dangerous that it should not be lightly under- 
taken. 

Sometimes, when the fragments are deeply placed, one is found 
so short and so little movable, that it is impossible to cause them 
both to protrude. Under such circumstances, Dupuytren has 
found that the resection of the end of one of the bones suffices for 
the cure, if the extremity is put immediately in contact with the 
other fragment, which may at the same time be rasped or shaved, 
or irritated with caustic potash. When the fracture has been very 
oblique, it is necessary to remove a sufficient portion of the bev- 
eled extremities, to prevent any unnatural lengthening of the limb, 
which would, in the thigh or leg, be productive of considerable 
inconvenience. M. Flaubert, of Rouen, has proposed after resec- 
tion to unite the ends of the bones by passing a wire in the man- 
ner of a suture through the fragments themselves. But the risk 
of necrosis, caries or abscess round the bone, and the constitu- 
tional disturbance consequent upon this process, would, it appears 
to me from what I have observed in one case, be so great as to 
render the measure as dangerous as it is unneeded. This propo- 
sition of uniting the ends of the bone in an ununited fracture by a 
wire suture is by no means new; the author having witnessed its 
performance many years ago in the Pennsylvania Hospital. 

In the fore arm and leg, we select for the purpose of exposing 
the ends of the bones, the surface which is nearest the skin. In 
the thigh and arm, the longitudinal incision is made on the outer 
side of the limb, for the purpose of avoiding the vessels and nerves. 
In the arm, the incision is made in the intermuscular space, sepa- 
rating the outer margin of the biceps from the muscles on the fore 
part of the limb. At the middle part of the arm, the musculo-spi- 
ral nerve is found on the outer side of the limb, and between the 
triceps and biceps ; it pierces subsequently the septum between these 
muscles, and must be carefully avoided by keeping it behind the 
line of incision. Its division, as shown in a case from the country, 
recently under my charge for resection of the ends of the bones, 
may be attended by permanent palsy of the extensor and supina- 
tor muscles of the hand. The previous operation, which had 
failed in this instance, consisted of the application of caustic pot- 
ash to the ends of the bones. 

In the thigh, the opening should be made between the biceps 



flexor cruris and the margin of the vastus externus, where we 
may reach the bone, by following the intermuscular septum, 
without dividing a single muscular fibre. For the purpose of 
introducing a seton between the ends of the bones, Wardrop cut 
down along the external border of the rectus femoris, and brought 
out the needle at the external border of the vastus externus. 

The method of resection for ununited fracture of the humerus 
is shown at Plate XXI, and fully explained in all its details. 

By the use of Heines' saw (see PI. XXXI.) the resection of the 
ends might readily be made without dislocating either fragment 
from its bed, and consequently diminishing the risk attendant on 
the operation. The section of the lower fragment, when protruded, 
is readily effected by the ordinary saw, as the limb can be rotated 
during its action, so as to make the division complete without 
disturbing the muscles on the other side. A strong pair of pliers, 
or a stout pair of dentist forceps I have found convenient in re- 
moving the pieces in cases where it was not deemed expedient to 
complete the section with the saw. A few touches of the knife 
may also be at times required to detach the adhering ligamentous 
shreds. In the arm, it is more difficult to make the complete sec- 
tion of the upper fragment with the saw without doing violence to 
the surrounding parts, in consequence of the resistance made by 
the muscles of the armpit, even when these muscles have been 
relaxed by carrying the arm upon the chest for the purpose of 
turning out the end of the bone. The bone, however, may be 
always deeply notched on its surface with a narrow saw, and the 
section may then be finished with Liston's cutting forceps, acting 
in the track of the former instrument. The wound should be 
carefully closed with adhesive strips covered with a compress, 
and the limb surrounded with a roller bandage, so as to effect, if 
possible, union of the lips of the incision by first intention. The 
limb should be kept perfectly at rest in a well adjusted fracture 
apparatus, and all pressure of the resected ends of the bones for 
several weeks carefully avoided, for fear of producing inflamma- 
tion and suppuration in the cellular tissue of the bone. 

W T ithin a few months I have performed an operation of this de- 
scription before the class of the Jefferson Medical College, in a case 
where, from causes wholly unconnected with the operation, death 
took place at the end of the fourth week, when the patient was about 
preparing to leave the city. The wound had healed completely 
by first intention, and no more pain or suffering had been experi- 
enced from the limb than occurs in ordinary fracture. The ex- 
amination of the parts which I now have in my cabinet, shows a 
rigid thickening of the cellular tissue, aponeurotic layers, and 
neighbouring muscular fibres, about the place of fracture, which 
had given a considerable degree of solidity to the limb. The two 
ends of the bones were already coated over with a layer of tough 
gray matter, and adhered to each other by a tenacious filamentous 
lymph, which parted as the fragments were forced asunder. 



DEFORMITIES FROM THE IRREGULAR UNION OF FRACTURED 
BONES.-VICIOUS OR DEFORMED CALLUS. 

It is not unusual to meet with cases in which, from accident or 
mismanagement, the consolidation of a fracture has taken place, 
with shortening of the limb from the fragments riding over each 
other, or with a deformity in its direction owing to a mal-adjust- 
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ment of the ends of the bones during the progress of the cure, or 
from its becoming bent or curved by a premature use of the limb 
while the callus was yet soft and yielding. 

Without "oinrr into detail in reference to the different theories 
of the formation of callus, it will suffice to state that it passes 
through different stages of development, from that of fibro-carti- 
lage to bone ; that it forms a temporary connection for holding 
the bones together, which, even when most consolidated, does not 
attain to the density of solid bone ; and that the permanent callus, 
which is formed between the surfaces of the divided bone and 
when it becomes solidified forms the true bond of union, is 
the last portion developed. The period requisite for these pro- 
gressive changes varies in different bones, but does not even in 
the larger consist of more than sixty or ninety days, beyond which 
period we may, under favourable circumstances, regard the 
union by permanent callus as having taken place. The longer, 
therefore, the callus has been in forming, the greater will be the 
difficulty of correcting the defects in the position of the bones. 

In general the temporary callus does not, before the fiftieth or 
sixtieth day, acquire so much solidity but that it may be readily 
made to yield by pressure and extension ; but it is most desirable 
that all deformities should be corrected as early as possible after 
they become known. Dupuytren has, however, furnished in- 
stances where the deformity has been removed by such measures, 
as late as one hundred and twenty days after the occurrence of 
the injury. Cases will present themselves that have been ne- 
glected for periods much longer than this, in which relief can only 
be afforded by other means more severe and hazardous, but 
which are nevertheless perfectly justifiable, when the use and 
symmetry of an important part are destroyed. 

There are three principal methods for cure of the deformities 
referred to under this head. 

1. Pressure and permanent extension. — If not more than a few 
weeks have elapsed from the time of the injury, we may be able 
at once to straighten simple angular deformities by the hands with- 
out the aid of machinery, especially if they are found in the fore 
arm or leg, the operator using his knee as the point of resistance ; 
but if there be shortening from oblique fracture, it will in addi- 
tion be necessary to bring down the bones by extension and coun- 
ter-extension. Having once got the limb straight, the treatment 
is to be continued as in ordinary cases of fracture. But if a longer 
period has passed — thirty, forty, fifty, or sixty days — pressure and 
extension must be made gradually with an appropriate fracture 
or orthopedic apparatus, and repeated every second or third day, 
strict care being observed to retain, by the steady use of the in- 
strument, what has been gained by the force applied. If the 
callus has become too solid to yield to these measures, it has been 
proposed to soften it previously by passing a seton through it so as 
to provoke a sudden inflammation, which is commonly attended 
with some softening of the new structure. 

Use of the seton. (Process of Weinhold.) — In a case of frac- 
tured thigh of three months' standing, firmly consolidated with a 
great exuberance of callus, and with a shortening of two inches, 
this surgeon was so successful as to ultimately restore the limb to 
within two lines of its natural length. With a sort of trepan 
needle, mounted on a joiner's brace, entered through the soft 
parts an inch to the outer side of the femoral artery, he perfo- 



rated the mass of callus. The needle was then carried out 
through the opposite side of the limb, dragging after it the ordi- 
nary seton. At the end of seven weeks the callus began to yield ; 
and the common extension apparatus was applied. 

2. Rupture of the callus.— This may sometimes be effected by 
straining the limb over the knee, and rupturing the new union as 
we would break a stick. Velpeau has proposed to place the de- 
formed limb with its concavity upon a solid plane, while pressure 
is made suddenly and forcibly with the knee or hands on its con- 
vex surface. There is, however, always more or less danger of 
splintering the bone, or fracturing it at a new point, so that this 
plan, where much resistance is offered, is but little followed. It 
is considered better surgery under such circumstances, especially 
where there is a mere angular deformity, to endeavour to effect 
the object by the aid of machinery, properly padded and braced, 
so that the force shall be applied only over the new-formed union. 
A double inclined plane, truncated at the top, and opening with 
a joint at a similar angle with the limb it supports, answers the 
purpose nearly or quite as well as the complicated apparatus of 
CEsterlen, in which a pad, attached to a solid piece of board, is 
forced downwards with a screw, so as to press on the convex sur- 
face of the callus. CEsterlen has reported forty cases of success 
by this method of treatment. 

3. Section of the callus. — This is the only means left for reme- 
dying a deformity that has resisted the judicious application of the 
preceding measures, or for the treatment of a thoroughly consoli- 
dated fracture. It consists in laying bare the surface of the callus 
by incisions, and, instead of breaking, dividing it across with a 
saw, or the gouge and mallet. It is the only method left for 
managing the confused solidification which sometimes takes place 
after fracture of the bones of the fore arm. It converts the deform- 
ity into the state of a compound fracture, and is attended by the 
same risk to the patient, and requires subsequently similar treat- 
ment with that affection. A judicious surgeon would not, there- 
fore, attempt a cure by this means, except in cases where it was 
urgently indicated. 

Process of Wasserfuhr. — For a fracture, in a child of five years, 
of the upper third of the femur of three weeks' standing with a 
salient angle at the outer side of the thigh and great shortening of 
the limb, this surgeon made a transverse incision over the promi- 
nent point, equal to one-fourth the circumference of the limb. 
The callus, exposed by the retraction of the divided muscles, was 
cut nearly through with a fine saw, and the separation completed 
by fracture.* The limb was then placed in an extension appara- 
tus, and complete success is said to have followed the operation. 

In many instances the American method of cure for anchylosis, 
by removing a wedge-shaped portion of bone, and subsequently 
straightening- the limb, will be found available in relieving this 
class of deformities. This principle has been several times suc- 
cessfully employed ; in one instance in a case of great deformity 
of the leg by Professor Mutter, f If in treating injuries of this 
description, the muscles on the concave surface of the limb have 
so shortened themselves as to refuse to yield readily on distension, 

* The solid state of the callus at this early period is to be explained by the 
youth of the patient — the process of bony reunion taking place more rapidly in 
children than in adults. 

f American Journ. Med. Sciences, April, 1842. 
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a section of their tendons, especially in the lower extremities, 
made as described in this work under the head of subcutaneous 
operations, may occasionally be attended with advantage. 

EXOSTOSIS. (PL. XXII.) 

The tumours bearing this name may be distinguished : 1. Ac- 
cording to their original seat, which may be either between the 
periosteum and the surface of the bone, or between the medul- 
lary lining membrane and the cancellated structure. 2. Accord- 
ing to their nature — as they are cartilaginous, eburnated, porous, 
or osteo-sarcomatous. 3. According to their form and size, whether 
they are styloid, rounded, pediculated, circumscribed, diffused, 
etc. The proper periosteal exostosis, formed on the free surface 
of the periosteal membrane (periostosis), as shown by Professors 
Albers and Rognetta, are first formed like epiphysis, though they 
become ultimately solidly attached to the bone on which they 
rest. To all of these varieties, surgical operations for their re- 
moval are by no means applicable. If they are in their forming 
state, fibrous, or cartilaginous, they need not be interfered with 
except they produce great deformity. If they have degenerated 
so as to become soft and spongy, as in growths from the Avails of 
the antrum maxillare, nothing short of resection of the bones 
involved, or amputation of the member will suffice. Simple ob- 
long enlargements on the surface of a bone are ordinary occur- 
rences ; and if no other inconvenience than slight deformity 
results from their presence, they should not be interfered with. 
Nothing in fact justifies their removal by operation, except that 
the tumour, from its great size or vicious direction, interferes with 
the functions of surrounding organs. Such as arise from syphilis, 
from scrofula (as is so common in children), and other constitu- 
tional affections, are curable usually by appropriate general and 
local treatment ; and, if touched at all, cannot be taken away with 
safety till after the removal of the constitutional disorder. 

Modes of operation. — The application of the actual cautery and 
caustic articles so much in use among the ancients, and still em- 
ployed for a like purpose in farriery, is now abandoned in the 
treatment of these affections — surgeons limiting themselves almost 
exclusively to the employment of mechanical measures, and using 
the cautery only as a means of arresting hemorrhage after the 
operation, or destroying a portion which cannot be readily extir- 
pated. If the exostosis is entirely cartilaginous, intermixed with 
plates of bone, and periosteal in its origin, it does not adhere at 
first very firmly to the bone, and may be prized off from it after 
having been exposed by incisions through the soft parts covering 
it. Large tumours of this description I have found readily remov- 
ed from round the base and ramus of the lower jaw. If the tu- 
mour has become ossified, making a continuous structure with the 
bone below, it may, if pediculated, be detached by section with the 
saw, forceps, or chisel. If adherent by a large base, it must be 
separated in portions, either by several applications of the tre- 
phine, or divided perpendicularly in various directions with the 
saw, and the portions detached at their base with the cutting 
forceps, or the mallet and chisel. If the bone below be merely 
inflamed, vascular, and expanded in its areolae, it may be left to 
the influence of general and local therapeutic measures, on the 
same principle that we would treat similar affections in the soft 
parts, when the offending cause had been removed. If there are 
25 



grounds for suspecting its degeneration, an exploratory perfora- 
tion may be made with a trephine, after the manner of Dupuytren, 
in order to decide whether it will be necessary to proceed to re- 
section or amputation. If the seat of the tumour be in the medul- 
lary cavity of a long bone, the soft parts are to be dissected off, the 
expanded shell of the bone laid open with the trephine, the mallet 
and chisel, a Hey's saw, or the cutting forceps, (the last answer- 
ing well to enlarge the space after the opening has once been 
effected) — and the nucleus turned out from the cavity it occupies. 
The soft parts are then to be brought together, and a slip of linen 
interposed at the depending portion of the wound, so as to permit 
a free escape of the purulent secretion, and allow of the introduc- 
tion of detersive fluid injections. In the after treatment I have 
derived great benefit from compression applied by the means of a 
roller, or of adhesive straps, as in Baynton's method for the cure 
of ulcers, which, though acting directly on the soft parts, exercise 
considerable influence on the bone. 

Remarks. The mode of proceeding in the removal of exos- 
tosis will be more or less varied, not only by the nature and form 
of the tumour, but also by the character and peculiar arrangement 
of the parts which surround or support it. As these difficulties, 
as well as the means of surmounting them, cannot be subjected 
positively to any general rules, and as the latter must be founded 
upon the exigencies of each individual case, it will not be neces- 
sary to describe the process for the removal of these tumours 
in the various portions of the body. By reference to Plate 
XXII, the general method of proceeding will be well understood. 
The saw and the trephine will be found most appropriate in 
the removal of cranial exostosis, as the concussion attending 
the use of the mallet and chisel might injuriously affect the 
brain. In the removal of tumours deeply situated, the obvious 
necessity of protecting the neighbouring parts increases the dif- 
ficulty of the operation; and it is in these cases when we act in 
a narrow space, that great advantage may be obtained from the 
use of a chain saw, or the different steotomes that have been 
devised, the best of which is that of Heine. In laying bare the 
tumour, the rules generally laid down for avoiding the vessels and 
nerves are to be carefully followed. In many respects the method 
of incision can be advantageously modified so as to spare more or 
less important parts, according to the nature of the case and the 
ingenuity of the surgeon. In an exostosis with a narrow base, 
seated below the deltoid, M. Roux made two parallel incisions in 
the direction of the fibres of the muscle, isolated the tumour below 
the bridge formed between the two incisions, and detached it at its 
base with a saw, without any transverse division of the muscle. In 
some cases where the excision of the exostosis is dangerous or 
impracticable, and the tumour is neither large nor attached by a 
broad base, it has been recommended to lay it bare and strip off 
its periosteum, in order to deprive the external part of its nourish- 
ment from the periosteal vessels, and cause the surface and the 
subjacent parts to slough away. The result of such a method 
would necessarily be tedious and more or less uncertain ; and it 
is hardly likely that any instances can arise in which its applica- 
tion would be advisable. 

OYSTS IN THE BONES. 
This peculiar form of degeneration has been frequently ob- 
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served in the upper and lower maxillae. It has also been occa- 
sionally met with in the extremities of the long bones and the 
bodies of. the vertebra'. The cavity of the cyst is most commonly 
tilled with a mass of fibro-celluhir matter, but sometimes its place 
is supplied by serum, pus, hydatid vesicles, gelatinous or colloid 
masses, etc. etc. The fibro-cellular cysts of Dupuytsen may be 
considered the same affection as that ranged by Sir Astley Cooper 
under the head of cartilaginous medullary exostosis. 

The cysts in the bones vary in size from that of a musket 
bullet to that of the fist. The peculiar nature of the substance 
they contain it is exceedingly difficult to discover, except by an 
exploratory puncture, or during the progress of an operation for 
their removal. This, however, is not a matter of great import- 
ance, as the indications of treatment are nearly the same in all. 
That which is more easy, however, and more important, is to 
distinguish the cystic from the cancerous degeneration of the 
bones called osteo-sarcoma, in which the operation for the re- 
moval of the disease is nearly as unpromising as it is successful 
in the case of cysts. Osteo-sarcoma is characterized shortly after 
its commencement by a varicose tumour, and by a simultaneous 
affection of the surrounding soft and hard parts disposed to take 
on the character of fungoid degeneration, and by irregularities 
over the surface of the swelling. O.steo-sarcomatous tumours 
grow with great rapidity, and are traversed in their interior by 



fragments of bones, which are never observed in the cysts. These 
latter are slowly developed, smooth on the surface, and never 
involve the surrounding parts in disease, unless the contained 
substance has in the end degenerated into cancer. Their walls, 
which appear to be formed by a separation of the compact por- 
tions of the bone, grow thin in consequence of their expansion, 
and yield to pressure of the finger like a piece of parchment, 
followed in many instances by a crackling or crepitating sound, 
which, according to Dupuytren, is pathognomonic of this affec- 
tion.* 

Four principal methods have been employed in the treatment 
of these bony tumours. 

1. By compression. — This has been attempted, but the trial 
has not been attended with any permanent advantage. 

2. By incision.— -The mere laying open of the cysts, and evacu- 
ating their contents, even when these are of a fluid nature so as 
to admit of the process, has not succeeded in effecting a cure. 
It is necessary to destroy or change the nature of the membrane 
lining the cyst, without which the orifice will close, and the con- 
tents accumulate anew. 

3. By the seton. — A seton passed through the centre of the 
cavity, offers in the serous cyst a somewhat better prospect of a 
cure, by producing suppuration of its walls, and the elimination 

* Le9ons Orale de Clinique Ohirurgicale, t. iii. 



PLATE XXIIL— OPERATIONS ON THE BONES FOR xNECROSIS. 



(Fig. I.) EXTRACTION OF A SEQUESTRUM FROM THE OS HUMERI. 

An incision is made down to the bone, on the outer part of the arm, between the brachialis anticus and triceps 
muscles. The muscles have been dissected off from the bone, and the fore arm somewhat flexed so as to admit 
a wide separation of the lips of the wound. Two perforations have been made with the trephine through the 
new 7 shell of bone, or involucrum., so as to expose the sequestrum or dead piece of bone inclosed by the 
involucrum. In the plate, the surgeon with his left hand supports the limb, and draws away the inner lip of 
the wound, (the external supposed to be drawn outwards by an assistant,) while, with a Hey's saw in his ri<dit, 
he begins one of the lines of section of the involucrum, between the two places of perforation, in order to 
remove the intervening bridge, and get hold of the sequestrum with the forceps. 

(Fig. 2. A C). EXTRACTION OF A SEQUESTRUM FROM THE UPPER AND MIDDLE PART OF 

THE TIBIA. 

(A). A wound in the shape of a J has been made, and the two angular flaps dissected up and turned back from 
the inner face of the bone. Two perforations have been made through the involucrum, and the intervening 
bridge removed as described in fig. 1. The perforator of Dupuytren, which consists of a pair of serrated 
forceps and a drill enclosed in a canula, is seen applied for the purpose of dividing the sequestrum, so as to 
facilitate its removal with the forceps. 

(C). A crucial incision has here been made, and the four triangular flaps dissected from the bone and reverted. 
The drawing represents the parts as seen in one of the author's operations. The involucrum, which was soft, 
was opened with the gouge and mallet as seen in the plate. After a free passage was made through this part' 
the sequestrum was divided with a strong pair of cutting forceps, and the fragments subsequently removed with 
the pliers. The two instruments are shown at the same time merely for the purposes of illustration. 

(B). EXTRACTION OF A SEQUESTRUM FROM THE METATARSAL BONE OF THE GREAT TOE. 

A T shaped incision has j)een made, and the involucrum opened as in the operation last described. The dead 
bone is seen in the act of being withdrawn with the forceps. 
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of the contained substance. This has succeeded happily in my 
hands in one case of a cyst developed in the lower jaw. It is, 
however, much less to be relied on than the following process, 
which has received the sanction of more general use. 

4. Excision. — It is usual to commence with an exploratory 
puncture to ascertain the nature of the contents. An incision 
through the soft parts is then to be made over the surface of the 
tumour. In many cystic tumours of the jaw bones, the incision 
for the purpose of avoiding a scar is made on the side of the mouth. 
A strong bistoury is then to be pushed through the walls of the 
cyst, at its most depending portion, laying it open throughout its 
whole extent. With the scissors or cutting forceps, two oblique 
sections are to be made so as to take away a triangular portion of 
the wall. The contents of the tumour having been turned out, its 
cavity is to be stuffed wilh charpie or lint to excite suppuration. 
Stimulating injections into the interior, or the passing of a seton 
through it, conjoined with external compression, become useful 
measures in the course of the after treatment, and sometimes are 
absolutely necessary to effect the complete obliteration of the 
cavity. 

Remarks. — Scrofulous enlargements of the phalanges of the 
fingers and toes, and of the metacarpal and metatarsal bones, 
with such softening of the bones as to be readily perforated with 
a needle, are frequently, and especially in children, met with, that 
might without attention be mistaken for this affection. In several 
instances, I have been called to cases of this description in which 
propositions had been made to lay open or amputate the parts. 
Such bony enlargements are usually got rid of without much dif- 
ficulty, by the ordinary treatment for the cure of scrofula. 

CARIES AND NECROSIS. 

These affections are essentially different in their nature — caries 
consisting of the ulceration, and necrosis of the mortification of 
the bony structure. Yet in their general outlines there is such 
similarity, that advantage will be derived in briefly studying them 
in conjunction, inasmuch as they are often found combined in the 
affection of the same bone, or the one is found preceding the 
other, exactly in the same manner as ulceration and mortification 
of the soft parts. Both caries and necrosis are commonly pre- 
ceded by the symptoms of deep-seated inflammation, which is 
after a time manifested on the surface, and may be produced by 
external causes, such as a blow, contusion or wound, but more 
generally is the effect of some constitutional affection, as scrofula, 
syphilis, and scurvy; in short, everything which gives rise to 
ulceration and mortification in the soft parts, may similarly affect 
the bones, the symptoms only being modified by the difference of 
texture in the latter. In caries, there is undoubtedly inflamma- 
tion of the osseous tissue. In necrosis, on the other hand, the 
periosteum is frequently alone involved; which, detaching itself 
from the bone, the latter mortifies, in consequence of its nourish- 
ment being interrupted. Formerly, it was thought that collec- 
tions of pus produced both caries and necrosis, by infecting the 
bone. This is not commonly the case ; and in general, when 
either caries or necrosis is discovered on the opening of an ab- 
scess, we may fairly presume that they have been the cause and 
not the consequence of the purulent deposit. The osseous tissue 



is not everywhere equally disposed to either of these affections. 
The more compact bones, and especially the bodies of the long 
bones, on account of their low vitality, are more liable to mortify 
than ulcerate, though it is not true, as has been asserted, that the 
spongy textures, such as the apophyses and epiphyses, are never 
affected by necrosis. The spongy bones, and the spongy portion 
of the long bones, in consequence of the looseness of their texture, 
and their vascularity, are generally the seat of caries. This latter 
affection, moreover, seldom penetrates to a great depth in the 
bone; necrosis, on the contrary, except it be the result of an ex- 
traneous injury, affects as often the inner table as it does the outer 
surface of the bone, and has therefore been properly divided into 
central and peripheral necrosis, according as the disease depends 
primarily on the affection of either the internal or external peri- 
osteum. But, as previously mentioned, the same bone may be 
affected by both caries and necrosis,— a complication which is 
most frequently found attendant on the venereal affection of the 
osseous tissue. 

Long before either of the diseases are made manifest externally, 
they are preceded by deep-seated pain ; that which is antecedent 
to caries, is usually less violent, raking, burning or shooting, 
and is attended with less feeling of heaviness in the limb, than 
that precursory to necrosis. As soon as the ulceration or caries 
of the bone is established, and an accumulation of sanious ichor 
takes place, the parts around will participate in the inflamma* 
tion, become swollen and indurated ; and the accumulated sanious 
fluid gradually makes its way to the surface. This is attended 
with only partial relief, and sometimes without diminution of the 
symptoms. But if the bone has mortified, or become necrosed, 
the pain may altogether subside for some length of time, no symp- 
tom being left behind, except a great weakness and heaviness of 
the limb concerned. But as soon as an effort is made by nature 
to discharge the dead portion from the system, tumefaction and 
inflammation follow, confined usually to the region of the necrosed 
part, but generally of a more chronic character than that accompa- 
nying caries. The abscess thus slowly formed round the dead 
bone, opens early if the bone be superficially seated, but some- 
times not for months if it be deep ; or, if the constitution of the 
patient be weak, it may not be possible for nature without assist- 
ance to evacuate it at all. When the abscess opens, pus of a 
more healthy character is discharged than in cases of caries. The 
appearance of the external fistulous orifices, as well as the quan- 
tity of the discharge varies in the two forms of disease so as to 
constitute the characteristic symptoms, by which they may be 
distinguished from each other. In caries, the orifices are few in 
number, (and very frequently there is no more than one,) funnel- 
shaped, narrow, and surrounded by prominent callous margins. 
Exuberant and unhealthy granulations, which bleed from the 
slightest touch, spring from the canals into which these orifices 
lead. On passing down the probe through these canals, which 
are very sinuous, the bone is found, from the hypertrophy of its 
vascular tissue, soft, spongy, porous, and gives to the end of the 
probe a sensation as though it was passing through a bag of sand 
or wetted sugar. The secretion is usually copious, compared 
with the extent of the ulceration, and blackens the silver of the 
probe. In necrosis, the apertures are generally numerous, irregu- 
larly shaped, and lead either directly to the seat of the disease, 
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or through the cavity of the abscess if the parts above the bone 
have not yet sunk in, as is generally the case after the external 
opening is made, when the bone is superficial. When the bone 
is more remote from the surface, sinuous cavities form, which 
communicate with the outer apertures. The granulations which 
are sometimes found studding these orifices, as well as the matter 
discharged, present a more healthy appearance than those ob- 
served in fistula; formed from carious bones. If a probe be intro- 
duced through one of these orifices, the bone will be found bare, 
and gives a ringing sound when struck. 

In their further progress, the two diseases vary greatly. Caries 
goes on uninterruptedly in the destruction of the osseous tissue, 
unless arrested by treatment. In necrosis, on the other hand, the 
disease, properly speaking, is extinguished with the mortification 
of the bone; and the troublesome symptoms which subsequently 
arise, proceed from the efforts of nature to cast off'the dead portion. 
This result has, therefore, always been considered a favourable 
circumstance to the disease of the bone, and has been made the 
basis of a treatment for the cure of caries, by changing the ulcera- 
tion into necrosis. 

SPONTANEOUS AND ARTIFICIAL CURE OF NECROSIS. 

To remove the dead portion of bone, a twofold action is set 
up on the part of the system ; first, to reconstruct new bony 
matter for the use of the limb, and secondly, to detach or expel 
the old. The new bone is formed slowly from the periosteum, 
and in consequence the insertions of the muscles remain unchang- 
ed. In the interior of the new bone, which is called the involu- 
crum, is lodged the dead portion or shaft, which after a time be- 
comes completely isolated through the action of the absorbents, 
and takes the name of sequestrum. If the whole shaft be struck 
with necrosis, it is detached at its ends from the spongy extremi- 
ties of the bone ; and in cases of long standing, is frequently, as I 
have had occasion to witness, separated from the involucrum as 
well as the heads, by an exceedingly vascular pyogenic mem- 
brane, which lines the interior of the involucrum, and stretches 
across between the heads and the dead portion. The sequestrum, 
acting as a foreign body, provokes a constant suppurating dis- 
charge from the membrane, and becomes itself diminished in bulk, 
though it is never wholly destroyed. The matter finds its way 
from the cavity through the orifices, improperly named cloaca, 
which it keeps open in the involucrum, and from these escapes by 
various sinuous channels leading to openings in the skin, and which 
areplaced ?nost usually in the principal intermuscular spaces. In 
a long series of years, it is possible that the sequestrum, either in 
pieces or in mass, may be detached through these channels, espe- 
cially when, as sometimes happens, the limb bends so as to place 
one of the cloacae opposite one of the ends of the dead piece, which 
then advances itself to the surface, and may be at once removed 
— the cavity of the new bone from which it has been taken after- 
wards closing up. This is what is called the spontaneous cure for 
necrosis. It is, however, a process upon the occurrence of which 
the surgeon cannot rely, and which is never accomplished but at an 
expense of time and strength, which the patient in most instances 
can but illy bear. Cases have, however, come under my obser- 
vation, where the necrosed piece was of limited size, the source 



of little or no irritation, and the discharge so limited as to consti- 
tute little more than the drain from an ordinary issue, when, from 
the peculiarity of constitution, it has been deemed wisest to leave 
it undisturbed. As a general rule, however, the work of nature 
should be abridged by the interposition of the surgeon. This is 
to be done by methodically opening the involucrum and removing 
the dead portion by a process of art. 

EXTRACTION OF THE SEQUESTRUM. 

This is not to be attempted until the dead portion is completely 
isolated from the living, as is made obvious by the application of 
probes through the fistulous openings upon the bone. As soon as 
the sequestrum is ascertained to be loose, the operation ought to 
be undertaken, lest by waiting, the system should become exhaust- 
ed, and the new-formed bone acquire, as it does in the end, so 
excessive a degree of hardness as to increase seriously the difficulty 
of the operation. Nor should it be attempted earlier, for fear that 
the new bone may not have become sufficiently firm to prevent 
the limb from bending under muscular action, after the removal 
of the sequestrum. In several instances after the removal of the 
shaft of the tibia in persons below the age of puberty, I have 
observed that the new-formed bone grew, so as to give to the 
affected limb a length greater than that of the other side. 

Operation. — If the sequestrum is small and visible through a 
large fistulous orifice, it can at times be seized with the forceps 
and withdrawn. Generally, however, it will be found necessary 
to enlarge the cloaca, by opening the involucrum, and break or 
divide the sequestrum, to facilitate its extraction. For this pur- 
pose the patient is to be placed horizontal, and properly secured. 
A semilunar, "T", or crucial incision is then to be made, so as to 
lay naked a superficial portion of the bone by turning back the 
flaps. The surgeon is then to enlarge one of the cloacae by the 
gouge and mallet, the cutting forceps, the trephine, or even a 
Hey's saw, as is found most convenient, so as to get at the se- 
questrum. If no cloaca presents itself, the use of the trephine 
becomes nearly indispensable, and may be employed to make 
two or more perforations, dividing the bridge between with the 
saw, as seen in Plate XXIII. If the bone is soft, the hand gouge 
or a strong scalpel sometimes may answer to open the passage to 
the dead bone. Having reached the sequestrum, it is to be seized 
at one end with a pair of forceps, and inclined from side to side 
to detach it from its bed. If it does not yield to the traction, it 
must be broken or divided near its middle with the cutting for- 
ceps, a small trephine, or the perforator of Dupuytren, and the 
fragments removed separately. Considerable caution should be 
used in this step, neither to break nor bend the new bony shell, 
nor tear the membrane lining its interior. 

The after treatment must be such as is suited to ordinary sup- 
purating wounds. The cure will necessarily be protracted, and 
even after the wound is closed, the patient should begin cautiously 
to use the limb, for fear it may become curved or break. 

Remarks. — Cases occasionally present themselves especially in 
the thigh and arm bone where an abscess of the medullary cavity, 
protracted for years, gives rise to the thickening of the limb, the 
enlargement of the superficial veins and the formation of cloaca} 
leading into the cavity, and in fact all the signs of necrosis except 
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that peculiar one the ringing and mobility of the fragment on sound- 
ing it with a probe. In such instances the proposal of Prof. N. 
R. Smith, of Baltimore," to tap the abscess with the trephine and 
give free vent to the matter, may be followed with advantage. — 
The author treated with complete success by this process a case 
of internal abscess of the femur of seven years' standing, in a 
man whose 'constitution had been broken down by the protracted 
suppurating discharges. The operation was performed before 
the class at the Philadelphia Hospital in the winter of 1844-5. 
There were three narrow sinuses upon the outer and two upon 
the inner side of the lower third of the shaft of the bone leading 
by circuitous routes into its cavity. These would occasionally 
close up more or less completely, and the closure be followed by a 
new abscess round the bone. The operation consisted in making, 
down to the bone through the outer sinuses, a vertical incision 
turned at the lower end, by a semicircular sweep of the knife, 
toward the front of the thigh, and through the vastus externus 
muscle ; the flap was then raised from the new bone, two perfo- 
rations made with the trephine, and the bridge between them 
removed with the cutting forceps. From the free opening thus 
made, the pus from the cavity of the bone had free exit. Abscess 
ceased to form around the bone, the old cloacae closed up, and by 
the use of injections of sulphate of zinc, with the application of 
dry lint and poultices, the cavity of the bone was gradually ob- 
literated. The treatment lasted for two months, during which 
time a few spiculae of necrosed bone were discharged through the 
wound. 

OPERATION FOR CARIES. • 

This comprises two methods : — Cauterization and resection. 

Cauterization — Preparatory measures. — The affected portion of 
bone must be thoroughly uncovered by reflexion of the flaps, after 
a crucial, a T, V, or elliptical incision. All the fungous growths 
are then to be first removed with the bistoury and scissors from 
the surface of the bone, and the diseased fungous structure of the 
bone itself, taken away with the gouge and mallet and the raspara- 
tory, till we reach a surface which is natural in regard to colour 
and organization. If a portion of the soft parts has undergone 
degeneration, it is directed to remove it, taking care, however, 
to preserve enough to form a covering for the denuded bone. 
The author has, however, found it better to be sparing in the 
removal of any of the soft parts, as the lardaceous state of the 
tissues, which is the common character of the degeneration, may 
commonly be corrected by the after treatment. Waiting till the 
bleeding ceases, and carefully absterging the bone, cauterization 
is to be next employed. This may be done with caustic sub- 
stances, but better still with the heated iron, carefully protecting 
the surrounding soft parts from injury. 

Caustic substances. — The soluble nitrate of mercury, as well as 
various other liquid caustics, was formerly employed by dipping 
a piece of lint or charpie in the solution, and applying it for seve- 
ral times, at intervals of many days, upon the surface of the 
bone, till the exfoliation of a necrosed lamina took place; a result 
which seldom occurred under fifteen or twenty days. By this 
method it is difficult to prevent the liquid from acting injuriously 
on the soft parts. The newer caustic preparations, as the zinc or 
Vienna paste, are more active and far less likely to run, and should 
26 



always be used in preference to the liquid articles. They'may, as 
observed at page 21, be employed in some cases in preference 
to the actual cautery, when, from the nature of the parts, the latter 
cannot be used without danger. When the caustic is removed, 
the wound should be carefully cleansed, and dressed flat with a 
roll of charpie or lint, so as to keep the flaps everted. The common 
tediousness.of the cure by the use of caustics, and the difficulty of 
their application, have induced many surgeons to give a decided 
preference to the actual cautery, as the most prompt and certain 
method of arresting the progress of caries. 

Actual cautery. — The mode of employing the heated iron has 
already been described at page 24. The disk-shaped cautery 
will be found most appropriate where a large surface is to be acted 
on ; the conical or cylindrical where there are mere excavations 
or fistulous channels in the bone. After reflecting the flaps of skin 
from the carious surface to protect them from the heat, a sort of 
canula should be formed with a piece of moistened cord, which is 
easily adjusted to the particular configuration of the diseased part. 
Having arranged this, and carefully removed all moisture from 
the face of the bone, the cautery heated to a white heat is to be 
carried rapidly and slightly over it. The heat causes at first the 
blood, sanies, or pus, which fills the spongy tissue of the diseased 
part, to boil up as it were from the surface ; this fluid should be 
carefully removed as it rises, with a sponge or roll of charpie held 
in the left hand of the surgeon, or applied by an assistant. Two 
three, or if necessary, four irons, according to the extent of the 
disease, will be required ; carrying one of the irons into such fis- 
tulous passages, as come into view, in order to destroy as effectu- 
ally as possible every remnant of the caries. In order to diminish 
the pain of the operation, the iron should be changed as soon as it 
loses colour, which occurs speedily when there is much fluid in 
the carious structure. A sharp pain is felt in the bone as soon as- 
the carious portion is destroyed, which serves as a proof that the 
cauterization has been carried to the requisite extent. The pain 
soon ceases on the removal of the iron. Simple dressing with 
dry lint or charpie is all that is required for a few days following 
the operation. At the end of a week suppuration is established,, 
and the dark eschar left by the iron begins to be detached by the 
development of granulations from the healthy surface of the bone. 
If, on the contrary, partial exfoliation only takes place, attended,, 
at the end of the second week, with sanious suppuration and 
fungous growth, the cautery must be re-applied. If any fungous 
granulations spring from the edges of the flaps, they may be re- 
pressed with the lunar caustic or the soluble nitrate of mercury. 

Resection. — The object of this operation is to completely re- 
move the carious portions of the bone with a cutting instrument,. 
For the removal of small and superficial portions, the parts are 
to be exposed by the elevation of flaps, and the- altered bone 
removed with the gouge, the saw, or other fitting instrument. No 
particular rules need be given in cases of this description. The 
mode of resecting larger portions of bone will be particularly de- 
tailed, in a section devoted to that subject. 



TREPANNING OR TREPHINING OF THE BONES OF THE CRANIUM. 
(PL. XXIV.) 

The object of this operation is the elevation of a depressed 
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bone, the removal of a fractured or diseased portion, the extrac- 
tion of foreign bodies, or the evacuation of blood, scrum, or pus, 
■which has been effused within the cavity of the cranium. The 
use of the trephine dates from the time of Hippocrates, who has 
given in respect to it some very judicious instructions; but in no 
other operation have the opinions of the older and more modern 
surgeons differed so much in respect to its value. This is in a 
great measure owing to the delicacy of the structure and the 
important offices of the brain, the only circumstances that give to 
injury of the bones of the cranium any peculiar importance, the 
brain being liable to become involved in injuries of these bones 
in such a variety of ways, either from the direct or secondary effects 
of the injury itself, or as the immediate or remote consequences 
of the operation for its relief. The proper indications for the use 
of the trephine, in depression, fracture, compression, etc., cannot 
here be satisfactorily shown, without going more extensively into 
a consideration of the effects of injuries of the brain than would 



accord with the limits of this work. Referring the student, there- 
fore, to the treatises on this subject, I shall, after a few brief 
remarks, proceed to consider the operatio'n. 

Marchetti, Sala, La Motte, and several modern surgeons, as- 
sert that they have employed the trephine with success in cases 
of epilepsy; and Panarotti and Fabricius Hildanus, for chronic 
cephalalgia and hypochondriasis. Were such affections obviously 
dependent on the presence of a foreign body, a tumour, or an 
exostosis of the inner surface of the cranium, there would be 
some indication for the operation. But in cases of this descrip- 
tion, even where the affection can be directly traced to local 
injury of the cranium, it is often exceedingly difficult to make 
out the diagnosis with sufficient certainty to warrant the resort 
to so serious a proceeding. It is, therefore, only in respect to 
injuries of the brain, that the operation will be here considered. 

As late as the eighteenth century trephining was, as a general 
precept, practised without distinction in almost all sorts of wounds 
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Fig. 1. — The patient is represented in a state of coma, in a horizontal position, with his head elevated and placed 
■with the injured part uppermost. The hair has been removed from the place of operation, and the four flaps 
formed by a crucial incision, reverted, so as to expose the bone in the fronto-parietal region. Three instruments, 
for the purpose merely of exhibiting their use, are shown applied upon the wound ; but it must be recollected 
that one only is to be employed at a time, and that so extensive a removal of the bone as here shown is rarely 
justifiable in the living subject. 
a. The left hand of the surgeon, holding between the thumb and fore finger the top part (6) of the French trepan, 
upon which the surgeon rests his chin in order to steady the instrument. 

c. Thumb and fingers of the right hand grasping the rounded part of the brace, with which the surgeon gives the 
circular movement. Four circular pieces or disks have already been removed in this case, which is supposed 
to be one of extensive hemorrhage over the dura mater, and the trepan is shown as on the point of being 
removed after a fifth application, in order to give free issue to the fluid, as directed by many surgeons. 

d. Surface of the dura mater, exposed by the removal of the four first disks. 

e. The cutting pliers, applied to cut out the angular projections left, by the removal of the disks. 

f. The right hand of the. surgeon, removing with the lenticular knife the rough edges of the under surface of the 
divided bone. 

Fig. 2. — Same region of the head as shown in fig. 1, with the flaps similarly reverted after a crucial incision. The 
injury has been inflicted with the corner of a brick bat, which comminuted and depressed a portion of the bone. 
A small central fragment has been detached with the point of the perforator (fig. 9), so as to make room for the 
end of the elevator, with which all the loose fragments are to be removed and the depressed margins elevated. 
Cases of this description frequently occur, in which the use of the trephine is not needed. 

Fig. 3.— This represents a fracture of the right parietal bone, with an extensive longitudinal wound of the scalp, 
which has been enlarged by a vertical cut at either end, so as to allow the operator to expose the bone (c), by 
reverting two flaps {a and 6), one upwards and the other downwards. The bone is extensively fissured, and 
a central fragment that was depressed has been removed by the application of a trephine, which has left the 
rounded edge at the lower part of the opening through the bone ; the pyramid or centre pin of the trephine 
having been applied near the lower margin of the longitudinal fissure seen in the bone. The dura mater (d), 
thus exposed by the removal of the fragments, and found covering a mass of blood or pus effused below it, is 
to be opened with a bistoury from below upwards as directed in the text. 

Fig. 4.— This sketch is intended to illustrate the manner of holding the English or ordinary trephine, as well as the 
rules for determining in many cases the proper point for its application, when it is deemed best either to raise or 
remove the depressed fragment. The os fronds has been fissured, and a fragment of considerable size depressed. 
The bone has been exposed by a crucial incision and the reflection of four large flaps. The trephine was first 
applied at b, and the disk removed ; an attempt was then made without success to raise the depressed portion. 
Another disk was then removed at a, and a second attempt made with like want of success, on account of a 
shelving piece from the inner table being attached to the fragment, as is most commonly the case at the margin 
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and injuries of the head, not only as a means of cure for the 
symptoms of irritation or compression to which they might give 
rise, but as a means of protection before they were developed. 

The gross abuse of the application of the trephine, to which 
such indications would lead, has been vigorously opposed, espe- 
cially by Desault, Abernethy, Langenbeck, Physick, Gama, Coo- 
per, and others, who restricted its use to cases in which the 
secondary symptoms of irritation and compression were strongly 
manifested, waiting always as regards the operation until these 
should appear. This doctrine was founded chiefly upon the 
serious nature of the operation, and upon the well-known fact 
that effused blood may be completely removed by absorption 
under the influence of appropriate treatment, and that even the 
depression of a piece of bone will frequently be borne without 
injurious consequences. The reaction thus produced mainly by 
the influence of Desault and his school,* established on the other 
hand an excessive repugnance to the operation, and trephining 
came to be considered as a desperate resource, which, if used at 
all, was apt to be applied too late. But the careful opening of the 
walls of the cranium, where no inflammatory symptoms prevail, 
is not of itself an operation of very serious danger ; and the suc- 

* Saviard, more than one hundred years ago, found that most of the patients 
trephined at the Hotel Dieu, (when many surgeons, not yet having learned the 
value of saving the integuments to cover the wound, cut away the scalp from 
over the place of operation,) died soon afterward, in that unhealthy institution, of 
what was called the fever of the hospital. He objected to the use of the trephine. 
Desault followed more warmly on the same side, rejecting it almost in toto. 
Abernethy took up the subject on a different ground, and, without abandoning 
the operation, endeavoured to distinguish the cases suited for it; and laid down 
the rule, that the surgeon was not to trephine merely because there was fracture, 
depression, etc., but only for the consequences that these had produced. This 
has since been the ruling doctrine among British and American surgeons. Sir 
A. Cooper, Sir B. Brodie, and others, have receded slightly from the ground 
taken by Abernethy, and admit the immediate use of the trephine incases where 
there are fracture and depression complicated with external wound. So little a 
matter, however, is the existence or the non-existence of an external wound in so 
serious an affection, that the admission would seem to imply that a more 
frequent use of the trephine would be found advantageous; and Velpeau, in a 
more decided tone, advocates its employment. 

The subject, however, requires to be studied anew, with careful reference to 
the statistics of the operation, before full and precise indications can be laid 
down for the various cases that occur; for as yet some consider it doubtful 
whether indiscriminate trephining immediately after fracture and depression, 
would not be attended with nearly as good results as the modern- practice of 
Abernethy and Desault. 



cess which the older surgeons met with after its employment, 
compared with the almost constant fatality which has followed 
its use in later times, goes to show that the cause of death in 
the latter instances is to be found in the restriction of the opera- 
tion to the worst class of cases, and partly perhaps in the fact 
that the affection of the brain and membranes consequent to the 
injury had been allowed to develop itself previous to resorting 
to the operation. Though in every respect opposed to the prodi- 
gal use made of the trephine by the older surgeons for the purpose 
of preventing inflammation, I believe, from what I have myself 
witnessed, that it would be well, (notwithstanding the exceptional 
cases reported, of musket bullets and splinters of bone becoming 
encysted within the cranium without producing serious results,) 
if the attention of the profession in this country was brought to a 
less unfavourable view of the operation early after the occurrence 
of the injury, when, according to the principles established by 
Pott, it would enable us to get rid of an obvious cause of irrita- 
tion, whether that be a foreign body, a depressed bone, a splinter 
from the internal table, or a mass of effused blood. I cannot but 
recall cases to mind, and every surgeon of experience in all pro- 
bability can do the same, where the early use of the trephine 
might have saved life — such, for instance, as that of a depressed 
bone with a splinter from the external table sticking into the sub- 
stance of the brain, and exciting abscess; the crista galli of the 
ethmoid driven by a blow on the forehead into the anterior lobe 
of the brain; various fissures of the skull from external violence, 
leading to effusion, compression, and meningeal inflammation ; 
and ruptures of the middle artery of the dura mater, by a blow 
even with the fist, and without fracture of the bones. The ad- 
mirable cures effected by Larrey in many cases of injury of the 
head, are well known; and the counsel left by that experienced 
surgeon is, if we are called in within the first twenty-four hours 
after the reception of the injury, to proceed at once to the removal 
of such foreign bodies, splinters, or extravasated fluids, as the 
case may render necessary; but if not summoned until after the 
inflammatory symptoms are set in, to defer an operation till they 
have been abated by treatment. If, however, the removal of an 
irregular-shaped fragment sunken in the brain cannot be made 
without inflicting much additional irritation, it will be better for 
the surgeon to desist and trust the case to the efforts of nature, 
after having obtained a free outlet for the fluids which may form. 



where the depression is greatest. A third application of the trephine was then made at c, and the fragment 
taken away without difficulty, its removal being necessary in consequence of the complete insulation of the piece 
and its pressing by its rough edge on the dura mater. This is the only place at which the perforation should 
have been made. The two former perforations were not only unnecessary, but contributed to enlarge the gap 
in the bone, and increased the risk of hernia cerebri, which in a case analogous to this, described by Sir C. 
Bell, actually occurred and destroyed the patient. 

Fig. 5. — A portion of bone, which exfoliated after the use of the trephine in consequence of the dura mater having 
been detached from its under surface by injury. 

Fig. 6 and 7. — Two portions of different skulls, removed from the same site in each, showing the variable degree 
of thickness of the bone in different individuals, and the necessity of always proceeding cautiously in the use 
of the trephine, lest the dura mater should be injured. 

Fig. 8. — A circular piece of bone, showing the two tables and the intervening diploic structure. The last four 
figures are taken without alteration from Bell. 

Fig. 9. — The perforator. This is frequently a very useful instrument in enlarging a fissure where small fragments 
are depressed. It may be attached to the handle of a trephine. 



104 



GENERAL OPERATIONS. 



Sir P. Crampton* was obliged to give over an attempt of this sort, 
where the fragment of hone was lodged in the substance of the 
brain in consequence of the convulsive movements and moanings 
excited ; the fragment in this case was subsequently discharged 
by suppuration. 

Fractures of the bone, with or without depression, it is fre- 
quently by no means easy to discover, when there has been no 
opening in the scalp. In such cases, it is well to follow the advice 
of Cooper, Brodie and others, and not, unless the symptoms are of 
such a nature as fairly to indicate it, proceed from mere surgical 
curiosity to lay open the scalp, as the incision would necessarily be 
attended with an increased risk of erysipelatous inflammation. A 
proper distinction should be made as to the effects of depression, 
in reference to the age of the patient; for in children the skull is 
more yielding, more readily depressed without fracture, than in 
the adult, and has a greater natural tendency to restore itself to 
its previous state. 

The following are the indications for the use of the trephine in 
recent injuries, as given by M. Bourgery, one of the latest writers 
on the subject, — though his first division, as it would appear to 
most surgeons,, should be accepted with much qualification. 

I. In all fractures of the cranium, with or without depression. 
2. Whenever the tissue of the bone is much broken up. 3. In 
every case where the dura mater has been involved in a pene- 
trating or punctured wound. 4. In gunshot wounds, complicated 
with the presence of foreign bodies. 5. When coma and com- 
pression come on in a few hours after the injury, especially 
after a blow over the temple. 6. When epilepsy follows in 
a case where there is a prominently depressed portion of bone, 
attributable, without chance of mistake, to the injury which the bone 
has suffered. f In many of the indications included in this cate- 
gory, the application of the trephine may not be needed, if the 
offending portions of bone are so loose as to be readily removed 
with the elevator, or the male branch of a pair of scissors ; or if 
the wound of the bone is sufficiently large to permit the extraction 
of any foreign body lodged in it, or to give issue to the products 
of hemorrhage and suppuration. 

Instruments required f Or the operation. — 1. The common En- 
glish hand trephine, seen at fig. 4, Plate XXIII; or the instrument 
of Hildanus, known by the name of the French trepan, fig. 1, 
which is worked like a joiner's brace. 2. A tirefond or bone screw, 
like the tooth screw of the dentist. 3. A strong lenticular knife, 
with different sorts of elevators. 4, Dressing and cutting forceps. 
5. A small brush to clean out from time to time the circular groove 
made by the trephine, and a piece of quill or ivory to measure 
occasionally its depth. G. A straight Hey's saw and some bis- 
touries. To these might be added, at the wilt of the operator, 
the osteotome of Heine or Martin, which are particularly useful 
here, as well as in trephining other portions of the bony structures 
for abscess or necrosis. It will also be found advantageous to 
have at hand an oblong piece of sole leather or cork with a crevice 
eut in it, if we expect to use the Hey's saw, or a circular opening 
for the crown of the trephine, if we are disposed to apply this 

• Dublin Journal of Med Sciences, vol. ii. p. 42. 

| Vide a valuable paper on injuries of ihe head, by Prof. Dudley, in the 1st 
No. of Transylvan. Journ. of Med.; and (among others) a. case by Dr. D. L. 
Rogers, New York Med. and Phys. Journ., vol. v. 



instrument on any point where the use of the pyramid would not 
be considered prudent. 

Points of application. — Authors in general direct the operator 
not to apply the trephine over the frontal sinuses, where the sepa- 
ration of the two tables of the bones renders the operation more 
difficult ; nor at the anterior and inferior angle of the parietal bone, 
which lodges in a groove or canal formed in its inner table, the 
middle artery of the dura mater; nor upon the track of the sagittal 
suture, for fear of wounding the longitudinal sinus; nor upon the 
middle of the temporal fossa, where several vessels and a large 
muscle are found ; nor over the common junction of the sinuses at 
the occipital protuberance. These rules are good, and should always 
be respected, unless a well-founded indication exists for their vio- 
lation ; for the accidents liable to accrue from the operation at these 
excepted points may be easily guarded against. Hemorrhage 
from the artery of the dura mater may be arrested by a ligature, as 
was done by Dorsey ; if lodged in a canal, by plugging, as prac- 
tised by Physick ; or by cauterization with a heated stilet, in imita- 
tion of Larrey. The slightest pressure with a piece of lint suffices 
to check hemorrhage from the sinuses. By using the precaution 
of Sir C. Bell, to open the anterior wall of the frontal sinus with 
a large trephine, and the inner with a smaller, depressing the 
handle of the latter so as to act square on the bone, w r e may cut in 
the supra-orbital region with nearly as much safety, as regards the 
dura mater, as any other portion of the cranium. The separate 
removal of the external table is not, however, in all cases practi- 
cable, in consequence of the incomplete development of the sinus 
in young persons. 

The selection of the point for operation will depend upon the 
location of the injury, and the object we have in view; for some- 
times it has been found necessary to apply the trephine upon the 
side opposite to the external injury, when, from the effect of coun- 
ter stroke, an effusion of blood or a gradual accumulation of pus 
or serum has occurred there. In simple fracture, we should apply 
the instrument with the pyramid resting near one margin of the 
fissure, so that the section may extend upon both its sides. In 
fractures with depression, care must be taken that the crown of 
the trephine does not act upon a loosened bone, for fear of causing 
irritation or laceration of the parts below. When a foreign body 
is wedged in the wound of the bone, and the fracture is but limit- 
ed, the crown of the trephine should embrace the whole solution 
of continuity. If a musket or rifle bullet penetrate the cavity 
of the skull, the smallness of the aperture which it leaves will 
lead the inexperienced to doubt the fact of its passage. The 
osseous fibres, yielding to the impulsive force of the ball, diverge 
many of them without breaking, and rebounding after it has 
passed, nearly close the aperture. In young subjects, where the 
bones are most elastic, this is particularly the case. In old indi- 
viduals, the fibres are more disposed to break, and the ball takes 
out a portion of the bone at least equal to one-half its diameter. 

A ball or similar foreign body, when its direction is such as to 
keep it between the bone and dura mater, may lodge at a spot a 
lktle remote from its place of penetration, without the extraction 
of it being thereby rendered impossible, or the case entirely hope- 
less.* In such instances, it has been advised, in order to ascertain 
the location of the foreign body, (when its presence gives rise to 
* Vide Campagne de Constantine, 1837, by Sedillot. 
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symptoms of pain or compression, so as to render surgical inter- 
ference justifiable,) to introduce a caoutchouc probe along its track, 
the contact of which with the foreign body, will be made known 
by the feeling of resistance and roughness communicated. With- 
drawing then the probe, and measuring the distance in the same 
direction on the outside, we find the place for the application of 
the trephine. In cases of extravasated fluids, we operate imme- 
diately over the supposed seat of effusion, and sometimes more 
than one perforation at the distance of an inch or more apart will 
be required. When the effusion exists over each of the hemi- 
spheres, it has in some cases been deemed proper to make an 
opening on the two sides of the skull, but the chance of relief 
under such circumstances is nearly hopeless. In caries and ne- 
crosis, it is usually deemed most prudent to let the diseased por- 
tions separate of themselves, until they can be seized with the 
forceps and extracted. But if there should be such an accumula- 
tion of pus (which usually, however, flows without difficulty, by 
some external opening), as to give rise to symptoms of compres- 
sion, a few applications of a small trephine maybe made, and the 
interspaces divided with a Hey's saw or the ordinary cutting 
forceps. 

Operation. (PI. XXIV. fig. 1, 2, 3.)— The point of the cra- 
nium upon which w r e are about to operate having been shaved, 
and the head supported on an inclined plane, and well secured by 
assistants, we proceed to the 1st step of the operation, which con- 
sists in — 

1. The denudation of the bone. — No fixed rules can well be 
given for the division of the soft parts for the purpose of exposing 
the bone. If there already exists a wound of the scalp, this is to 
be enlarged in such a way as to admit the application of the tre- 
phine, by forming a V, A, f, or oval-shaped opening. Where 
there has been no external wound, the V shaped incision of Phy- 
sick, with the point downwards, the flap dissected up towards its 
base and reverted, w r ill uncover the bone with the least division 
of the vessels in operations over the temporal region. In other 
portions of the head, I have found the crucial or semilunar incision 
most appropriate. In making these incisions, the scalp should 
be divided at once by a single cut down to the bone, care being 
observed in case of fracture, that the knife does not penetrate 
below its surface. If the bone be much comminuted, it would 
be most judicious to make first a slight incision of the scalp, 
and open it subsequently to the requisite extent on a grooved di- 
rector. The flaps are then to be dissected up, reverted, wrapped 
with fine linen, and held out of the way by an assistant. Former- 
ly, it was directed to detach the periosteum for a space equal in 
size to the crown of the trephine, with the rasparatory, a practice 
now justly abandoned. If the divided vessels bleed freely, and 
do not shortly contract under the astringent action of the air 
and sponging with cold water, they are to be pinched, twisted or 
tied, as in other parts of the body. 

2. Perforation of the bone. — This is to be accomplished either 
with the hand or English trephine, or the trepan instrument of 
Hildanus, which may be made to revolve either with a brace, or 
like a drill by means of a bow. The operation is the same with 
all. The hand trephine is usually preferred in this country and in 
England, and no possible objection can be urged against its use, 
except the slowness with which it cuts when the bone is solid. 

27 



The pyramid or centre bit is to be protruded beyond the level of 
the crown of the instrument, and firmly secured with the screw 
attached upon the side for the purpose. r J he point is then to be 
entered into the bone with a semicircular motion of the hand, 
made by alternate pronation and supination, the arm being held 
immovably fixed. This motion is to be continued till the teeth of 
the crown come in contact with the bone, and furrow for them- 
selves a groove in the external table sufficiently deep for the in- 
strument to run in secufely. The pyramid, as it is no longer of 
any use, is now to be retracted, lest it should injure the dura 
mater by perforating the bone in advance of the teeth of the crown ; 
and the operation is to be continued with the crown alone. This 
must be kept perpendicularly applied, in order that it may act at 
an equal depth on all the points of its circumference. The di- 
vision of the diploe can be recognized by the ease with which the 
trephine cuts, rather than by the bloody detritus rempved, usually 
given as the sign of this stage of the operation by writers. For 
on the living subject, blood constantly flows in sufficient amount 
to redden all the particles loosened by the saw. In old subjects 
and in children, the diploic structure of the bone is deficient, and 
the crown of the trephine must be withdrawn from time to time in 
order to clean the teeth with the brush, and furnish an opportunity 
to sound the depth of the groove, to see if it be equal in all its 
parts. We then resume the use of the trephine, remitting it after 
every third or fourth turn to sound the depth afresh, as we sup- 
pose we are approaching the under surface of the bone, which is 
very variable in its thickness in different individuals. If the 
motion of the crown be impeded in one direction, we make a half 
turn backward, and continue the operation with slighter pressure. 
If, on examination, the bone is perforated partially, but the piece 
still immovable, we are to continue the use of the trephine, inclin- 
ing it on the adherent side, and avoiding carefully all pressure 
on the divided point, for fear of injuring the dura mater. When 
the furrow is cut through at several points, the finger nail or an 
elevator introduced into the groove, will serve to effect the sepa- 
ration of the remaining portion of the internal table, which takes 
place with a crackling sound. If, however, the depressed frag- 
ment is found to run somewhat shelving under the edge of the 
trephine, so much motion of it might be caused by the turns of 
the instrument as to lacerate with its rough edges the dura mater. 
As soon as this fact is ascertained, the trephine is to be laid aside, 
and the disk detached by two elevators applied upon opposite 
sides, to prevent the tilting of the fragment on the membrane. 

If the trephine has to be applied so as to cover a small frac- 
tured portion, or a ball or other foreign body lodged in the bone, 
the centre pin or perforator cannot be used to start the crown. 
A piece of sole leather or cork, with a hole of the proper size 
cut in its centre, and firmly held by an assistant, will serve to 
retain the crown until it cuts a groove deep enough for its own 
support. 

Use of the Hey^s saw — Cranial saw — Bridge saw of Grcrfe. — 
In fractures with depression, where the margin of one bone slides 
over the other, or in depression without fracture, which I have 
observed in children when a bone has been driven in at the 
sutures, or when the mere enlargement of an angular fissure 
becomes necessary, an opening may be made with this instrument 
more quickly and more conveniently than with the trephine. It 
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is also applicable to cases where a large piece is to be cut out, 
the trephine being applied at the two angles, and the bridge be- 
tween the perforations divided with the saw. A piece of leather 
or cork, with a crevice cut in it, is to be placed on the skull, 
within which the. straight edge of the saw is to play, till it cuts a 
groove sufficiently deep to lodge itself. As the instrument ap- 
proaches the inner surface of the bone, the circular edge of the 
saw alone is to be used, as less likely, from the rounded shape of 
the cranium, to inllict injury on the dura mater. The same pre- 
cautions as to sounding from time to time, above given, must 
be attended to, and it will be found better to break the last points 
of union, than to divide them completely with the saw. 

Rasparatory, or rugine. — Rasping or scraping a point of bone 
with this instrument, or at need with a piece of glass, until the 
bone is so thinned that an aperture may be formed large enough 
to admit the point of a lever or a pair of forceps, so as to break 
out a piece, was formerly recommended, especially in injuries of 
the head in children. But the practice has justly gone out of 
use. When it becomes necessary, (which is more rare by far in 
children than in adults,) to interfere by operation, the trephine is 
to be preferred if complete ossification has taken place; and in 
case it has not, the point of the knife or a pair of scissors may 
supply the place of any other instrument by opening one of the 
sutures. 

3. Removal of the detached piece of bone. — It is directed to fasten 
the bone-screw into the orifice made by the centre pin, and by a 
few lateral motions loosen and detach the piece. The plan, how- 
ever, generally preferred, is to apply the elevators on the opposite 
sides of the piece, so as to detach and lift it out. Occasionally 
it will be brought away with the trephine. If the edges of the 
opening left be sharp and rough, they are to be smoothed off 
with the lenticular knife, or, which answers better, as having 
less tendency to disturb the dura mater, the point of the common 
elevator. If there exist the necessity of applying several times 
the crown of the trephine, (PI. XXIV. fig. 1,) it should be so 
disposed as to cut into the space from which a piece had been 
previously removed, in order to leave but a small osseous angle, 
which can readily be divided by a Hey's saw or the cutting pliers. 

4. Removal of the cause of compression. — If there is fracture 
with depression, the end of the common elevator, or the hook- 
shaped lever of Grsefe, is to be introduced below the sunken 
piece, which is to be gradually elevated by using the opposite 
margin of the opening, as a fulcrum for the instrument, or if this 
be not firm, the finger placed as a bridge across it. To prevent 
a too sudden elevation, which might detach the piece, it is well 
to make a little counter pressure on its outer face. If we cannot 
thus succeed in elevating the fragment, or the inner table is found 
shattered, it may be removed altogether with a Hey's saw, or 
another application of the trephine. Loose portions of the bone 
are to be picked away with the fingers or forceps. But in case 
one should be imbedded in the brain, and any disturbance of it 
attended by pain and convulsion, we might imitate the conduct 
of Sir P. Crampton, and leave it to be detached by suppuration 
through the external orifice. If the operation has been early 
done for extravasation or effusion, the fluid, if it lay on the outer 
side of the dura mater, will usually come away of itself. But if 
it be coagulated blood, it will require to be broken up with the 



finger or probe, and it has even been directed to wash it out with 
a syringe and warm water. If the 'dura mater rise as the fluid 
is discharged it is a happy circumstance. But in none of these 
cases is the prognosis favourable. If the extravasation extend 
too far for this rising to be effected, it has been recommended by 
Sabatier to apply the trephine on another point, on the principle 
of a counter opening. If the effused fluid lay below the dura 
mater, this membrane will be found detached from the bone, and 
of a livid or brownish hue, and in most instances shares less than 
is natural in the pulsatile heavings of the brain. It is apt also to 
bulge in the opening and present a feeling of fluctuation below; 
but this is a sign which might lead into error, for the soft cerebral 
substance in the healthy state gives on pressure of the membrane 
a somewhat similar sensation. The presence of the effusion 
having been detected below the dura mater, this is to be opened, 
by pushing a straight sharp pointed bistoury obliquely through 
it; then depressing the handle so as to raise the point of the in- 
strument, the membrane is to be divided in a direction parallel 
with its vessels. Another parallel puncture, or a cross cut, is 
usually required. If the operator find the seat of the fluid not 
on the inner surface of the meninges, but in the substance of the 
brain — the result usually of a contusion that has terminated in 
abscess — he may, if, from the change of colour and consistence 
of the brain and a sense of fluctuation, there be unequivocal 
evidence of its existence, be justified in following the example 
of Dupuytren and Begin, and pass a bistoury for an inch even 
into the cerebral substance, if the fluid lie so deep. The punc- 
tures of these surgeons, however, were ultimately followed by 
death. 

In a case of this description, on which I operated during the 
winter of 1843-4 before the class of the Jefferson Medical Col- 
lege at the Philadelphia Hospital, the altered dura mater puffed 
up through the opening made by the trephine. On incising this, 
the softened pultaceous cerebral substance pouted through the 
orifice, and gave to the finger a distinct feeling of fluctuation 
below. The wound was lightly dressed, and all proceeding 
suspended for the time, as life was not immediately in danger, in 
the hope that the abscess would spontaneously open, which it 
did on the following day, so as to relieve at once to a consider- 
able extent the coma under which the patient laboured. More or 
less purulent discharge continued for sixteen days, during which 
time the patient improved so as to be able to walk about the 
wards and converse rationally on most subjects. At the end of 
this period it ceased entirely, and the cessation was followed by a 
return of delirium, succeeded by coma, of which the patient sunk. 
On dissection, the orifice in the dura mater, which had not been 
made sufficiently large, was found blocked up with fungous granu- 
lations from its margins, and the cavity of the abscess filling up 
with pus had opened into the posterior horn of the lateral ventri- 
cle, opposite to which the injury had been received and the per- 
foration had been made with the trephine. 

5. Dressing and after treatment. — The dressing must be light 
and unirritating. A cribriform piece of linen spread with cerate 
is to be placed over the opening in the bone, with its angles 
doubled in, to maintain elevated the flaps of the soft parts, and 
form a sort of channel for the discharge of the secretions. A 
pledget of lint or charpie is laid above this, and secured with a 
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few turns of the roller or couvre chef bandage, or even a close fit- 
ting cap. The stuffing of the aperture with lint, and the use of 
thick tight bandages, are to be particularly avoided. Cold fomen- 
tations are to be applied to the head, and a rigid antiphlogistic 
treatment instituted. It is well not to remove the first dressing till 
it becomes loosened by suppuration. Subsequently the wound 
should be twice dressed daily. If after the extraction of a frag- 
ment, or the evacuation of an effused fluid, the symptoms of com- 
pression immediately cease, the parts maybe closed with adhesive 
straps as in ordinary wounds, and reopened again if the symptoms 
return so as to render it necessary. 

If the operation has been done on a young subject, it may 
happen that a layer of new substance is secreted by the dura mater, 
which will ossify and supply the place of the removed portion of 
bone. But in the greater number of cases there is a very 
limited reproduction of bone, a tough resisting membrane sup- 
plying its place, through which the movements of the brain may 
be felt. It has been recommended to wear subsequently over the 
part, as a protection against external injury, a leather or metal 
covering. 

The trephine has also been employed with advantage in some 
cases of abscess in the mediastinum, accompanied with caries or 
necrosis of the sternum. It has also been four times resorted to in 
injuries of the spine — by Cline, Tyrrel, and Barton. But the 
result in all save the last case was unsuccessful, and the method 
can hardly be considered one of legitimate application. In the 
bones of the extremities the trephine and the Hey's saw become 
most useful adjuvants in several forms of disease, but particularly 
for the removal of sequestra in cases of necrosis. 

RESECTION OF THE BONES. 

The resection of a bone consists of its partial amputation. It 
is an operation done without destruction to the soft parts, so as to 
enable us to preserve, to a greater or less degree, the form and 
usefulness of the part from which the piece of bone is taken. It 
is in many cases the only alternative against amputation. Though 
not of particularly recent origin, it has mainly been brought into 
favour by the address and ingenuity with which it has been prac- 
tised by modern surgeons. It is an interesting and fruitful de- 
partment of the art, and under many circumstances becomes the 
means of saving not only the limb, but even the life of the patient. 
Operations of this class cannot, however, on account of the 
varying nature of the causes which render them necessary, and 
the necessity of their performance at the diseased point, be sub- 
jected to the same definite and prescribed regulations as are 
given for amputation, and ligature of the arteries. The immedi- 
ate method of proceeding in very many cases must be left to the 
judgment and ingenuity of the surgeon, and should be adjusted to 
the character and extent of the pathological changes in the parts 
surrounding the bone. 

The operations for resection maybe arranged into three groups. 

1. Those which are practised in the continuity of the bones; 
that is, at some point between their articular extremities. 

2. Those in the contiguity, or at the articular extremities of the 

bones. 

3. Those in which a bone is extracted in its whole extent. 



Indications. — The causes for which resection is practised are 
very various. 

1. Caries of the articular extremities of the limbs, and of some 
of the bones of the trunk, when all other means have proved in- 
sufficient for its cure, and life is endangered by the progress it is 
making. 

2. Osteosarcoma, spina ventosa, medullary fungus, and other 
affections of a malignant character, when they involve parts, as 
the upper and lower jaw bones, to which amputation cannot be 
applied. 

3. Compound or comminuted fractures, in which a fragment has 
been driven through the skin, and cannot otherwise be replaced 
in consequence of the obliquity of the fracture, the retraction of 
the muscles, or the inflammatory engorgement of the surrounding 
parts ; or when a portion denuded of its periosteum has been 
exposed for some days to the air, and menaced with necrosis. 
The rule of treatment in such cases is both simple and easy — to 
enlarge the wound if it be necessary, glide a piece of card or 
some other means of protecting the soft parts below the bone, and 
remove the protruding portion with the saw or cutting forceps. 

4. Gunshot injuries near the heads of the bones, and especially 
those of the upper extremities. These accidents, even when there 
has been extensive injury of the soft parts, have furnished again 
and again, occasion for the most gratifying and successful employ- 
ment of the resection of the shattered portion, with preservation of 
the limb. 

5. Compound luxations; when the period which has elapsed 
from the occurrence of the injury, or the engorgement and inflam- 
mation of the soft parts, or other causes, present an insurmounta- 
ble obstacle to reduction of the protruded head of the bone. In 
cases of this sort resection has been many times done with success 
on most of the bones of the upper extremity. 

The end of a bone projecting beyond the margin of a stump 
after amputation, necrosis, some forms of exostosis, or foreign 
bodies lodged in a bone, are all causes for which resection can 
frequently be practised with advantage. 

Counter indications and prognosis. — The resection of bones, 
especially when done for a chronic affection of the joints, consti- 
tutes nearly always a long, difficult, painful and complicated ope- 
ration, in consequence of the anatomical derangement of the parts, 
the enlargement and preternatural adhesion of the bones, and the 
thickened and callous nature of the surrounding structures, all 
which render it difficult to distinguish the vessels and nerves, 
and produces a greater risk of tetanus, protracted suppuration, 
fistulous sinuses, purulent absorption, erysipelas, gangrene, and 
necrosis, than ordinarily follows amputation. In regard to the 
fitness or unfitness of each particular case for the operation, no 
precise rules can be laid down. The many and various circum- 
stances of the case, the age of the patient and his powers of 
endurance, and the particular joint affected, must all be duly con- 
sidered by the surgeon. Though cases seemingly very unpromis- 
ing may eventuate well after resection, still not even the hope 
of saving a limb should lead the surgeon to prefer it to the more 
simple, easy, and rapid process of amputation, when the patient 
suffers from one of the cachexia?, possesses unusual nervous sus- 
ceptibility, or is in an advanced state of marasmus. 

Time of performance. — The time when resection could be prac- 
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tised with the greatest certainty of success is most frequently al- 
lowed to pass by, before the ordinary resources of the art have 
been satisfactorily tested. As soon, however, as the prospective 
loss of limb or life becomes apparent to the surgeon, it should be 
undertaken, for fear that the soft parts should become too exten- 
sively involved to subserve the purpose of flaps. Nevertheless 
it is important to know, that if the tissues be indurated, larda- 
ceous, or even perforated with fistulous openings, they will often, 
in consequence of the removal of the source of disease and the 
establishment of healthy suppuration, be afterwards restored to a 
healthy condition. The elder Moreau believed such a restoration 
possible, if they possessed even the lowest degree of vitality. 
But such has not been always the result. The chances of suc- 
cess will vary much according to the condition of the soft parts, 
as well as to the seat of operation. In the continuity of the 
long bones, and in the thin or flat, as the shoulder blade, the 
consecutive inflammation is usually moderate and the cure rapid. 
In the spongy tissue of the heads of the long bones, and in the 
bodies of the short or thick, the results of the operation are more 
to be dreaded, and in a degree proportioned to the extent of struc- 
ture removed. 

Instruments and apparatus. — Besides the ordinary scalpel, there 
.should be at hand a sharp-pointed and a probe-pointed bistoury, a 
double-edged amputation knife for the larger joints, the common 
dissecting and torsion forceps, saws of various descriptions, the 
bone-cutting forceps of Liston and Muller, blunt hooks, a tre- 
phine, the mallet and gouge or chisel, rollers, compresses, and 
strips of leather or flexible splints of wood, card, or metal, to 
glide between the bone and soft parts in order to protect them 
against the action of the saw — with sponges, ligatures, and the 
other necessary appurtenances for ordinary surgical operations. 
The tourniquet is not usually needed, as the large vessels are to 
he cautiously avoided, since their division would seriously com- 
promise the success of the operation. 

GENERAL RULES FOR RESECTION. 

The operation is divided into three stages. 

1. The incision to expose the bone. — Two objects are to be kept 
in view — to expose the bone freely with the least injury to the 
muscles and tendons — and to avoid the route of the great vessels 
and nerves. For this reason, in operations on the arm and thigh, 
and over the orbicular joints, the incision is made on the outer 
aspect of the limb. In the hinge joints two lateral incisions are 
made, as the vessels and nerves are always found either on the 
anterior or posterior face of the joint. The incisions, however, 
must frequently be varied in regard to number, form and extent, 
according to the size and depth of the bone, and the peculiar 
anatomy of the region. Considerable difficulty will often be en- 
countered in dissecting the soft parts from the bone, and in iso- 
lating the vessels and nerves, in consequence of the thickening 
induration, and even partial ossification of the surrounding cellu- 
lar tissue. If an articular extremity is to be removed, the direc- 
tion of Professor Syme, (which I find usually the most convenient 
in practice,) is to penetrate at once into the joint, by dividing at 
the same time the superficial covering and the ligaments with the 
knife. 



2. Section of the bone. — The soft parts are to be separated 
with blunt hooks, and the diseased heads of the bones loosened 
with the knife, turned out between the lips of the wound, and 
divided with the saw or cutting forceps ; or if there be a diffi- 
culty in turning them out, they may be cut in their bed with the 
rotary saw of Heine or Cbarriere, or the chain saw of Jeffrey. 
In the removal of the detached extremities, the bone screw of 
the trephine case fastened into the spongy tissue, will furnish a 
convenient command of the fragments. All the cartilaginous 
structure of the joint must be carefully removed. If the caries 
is found to extend beyond the place of division, another portion 
may be removed, or the advice of Jager followed, which is to 
apply the actual cautery to the end, in order to arrest the caries 
by producing necrosis. It will seldom, however, be found neces- 
sary, in cases of caries, to remove more than the epiphysis. But 
if the case be one of caries of the body, or necrosis of the shaft 
of a bone, the proceeding must be different. The extent of the 
caries will be determined in a great measure by the separation of 
the periosteum, which is to be opened, with the overlaying soft 
parts, by the probe-pointed bistoury, and the bone divided at the 
height at which the membrane is detached. If the caries involves 
but a part merely of the spongy structure, it is to be cut away 
with the gouge and mallet; but it is a law of the first importance 
when the operation is once commenced, to remove completely 
all the part actually carious, preserving as far as possible the 
periosteum. If the case be one of necrosis, the trephine, per- 
forator, or gouge may require to be used, according to the indi- 
cations already given. In resection of the bones of the fore arm 
and leg at the ankle and wrist, it will be best in most cases to re- 
move both at the same level, to prevent the subsequent deviation 
of the limb. 

3. Dressing. — Union by first intention is seldom effected to 
much extent. In one instance, however, in which I had resected 
the elbow joint, it took place except at one point throughout the 
whole extent of the external wound, and the cure was proportion- 
ally rapid and satisfactory. An attempt, therefore, should always 
be made to accomplish it by closing the wound neatly with the 
interrupted suture, (to which I give the preference,) or the twisted 
suture — aided by adhesive straps, compresses, and bandages. 
The limb is to be steadied in addition with the apparatus for 
fracture and placed at rest on a bolster or pillow. In the lower 
extremity, where we desire a solid union, the limb is to be laid 
out in the straight or extended position. In the upper, the elbow 
must be flexed, as a position less constraining to the patient, and 
likely to leave a more serviceable limb in case the operation, if 
it be at a joint, should be followed by anchylosis. The first 
dressing should not be disturbed till the purulent discharge ren- 
ders it necessary. The after treatment must be apportioned to 
the symptoms that arise. I have derived, it appears to me, very 
great advantage by keeping the wound steadily wetted for the 
first week with cold water merely, or a strong lotion of lead 
water and laudanum, placing the patient during this time under 
the sustaining influence of opium ; thus limiting the amount of 
constitutional irritation by keeping down inflammation, and ob- 
viating one of the chief sources of danger— the development of 
tetanus. 
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RESECTION OF THE BONES OF THE TRUNK. 

The resection of the bones of the cranium, whatever be the 
cause that renders the operation necessary, — tumours, caries, or 
necrosis, — must be practised according to the methods which 
have been detailed under the head of trephining. 

RESECTION OF THE BONES OF THE FACE IN GENERAL. 

The upper and lower maxillary bones are far more subject 
than any others of the pile which constitutes the frame-work of 
the face, to structural degenerations which render their removal 
wholly or in part necessary. From the size and complicated 
structure of these bones, the disease, whether it consists of caries, 
cancer, medullary fungus, osteo-sarcoma, or tumours of a less 
malignant character, is very often, even after it has attained great 
development, comprised within the limits of the lower or upper 
maxilla. Definite and fixed rules have, therefore, been given for 
the separate resection of these bones. But in many instances the 
other bones of the face, — particularly those forming the walls of 
the orbit and nose, as the malar, the unguis, the palatine, and the 
lateral portions of the ethmoid, — if not primarily afFeeted, become 
so involved in the progress of the disease as to require removal. 
But the intimate connection of these bones, their comparatively 
small size, and the varying degree of alteration to which they are 
subjected, renders it impossible to fix any general rule for their 
removal ; the surgeon finding it necessary to modify the set rules 
or improvise, as it were, a plan suited to the exigencies of each 
particular case. Instances may occur where the tumour, espe- 
cially if it have its origin in the upper part of the antrum, will be 
found developing itself in the upward direction (in which it meets 
with less resistance), obstructing the cavity of the nostril and push- 
ing the eye from its socket without materially impairing the integ- 
rity of the palatine and alveolar processes. In these instances, 
the outer wall of the antrum has been opened, the contents 
of its cavity scooped or dissected out, and such parts merely 
of the bones above and around it as were affected taken away, 
leaving a part of the upper maxilla to preserve the proportions, 
and to a considerable degree the usefulness of the jaw. 

Tumours of a fibro-cellular character may even grow from the 
periosteum on the outer wall of the antrum, producing great de- 
formity of the face, without altering the shape or specifically affect- 
ing the bones, which require no method more severe for their 
removal, as has been shown by Dupuytren and Dieffenbach, than 
simply stretching the commissure of the mouth with hooks, or if 
necessary widening the opening by an incision, dividing the 
buccal mucous membrane, drawing down the tumour with a hook 
and removing it from over the face of the bone. 

Frequently, moreover, we meet with instances where the 
tumour, as in epulis, has had its origin in the gums, or the sock- 
ets of the teeth, in which it suffices merely to remove with the 
saw, or better still with the cutting forceps, the parts immediately 
involved, not interfering to any great degree with the bony 
contour of the face, or leaving a greater breach on the side of 
the mouth than can be hidden by the mechanism of the dentist. 

OF THE UPPER JAW. (PL. XXV.) 

In most instances, patients afflicted with malignant tumours 
28 



of the jaws are unwilling to submit to an operation apparently so 
fearful as resection, until the upper maxilla of one side has become 
so much involved, as to require to be wholly taken away, and the 
other bones of the face so extensively implicated in the affection, 
that the saw and the bistoury will not alone suffice — the cutting 
forceps, the gouge and mallet, or the incandescent iron, being 
required to complete the extirpation, without regard to the anatomi- 
cal connections of the bones. 

General Rules. 

There are, however, certain general rules for resection, as ap- 
plied to any portion of the bones of the face, which must be con- 
stantly observed, as far as the nature of the lesion will allow. 1. 
To avoid injuring the parotid duct, or the branches of the portia 
dura nerve which give motion to the muscles of the face, by open- 
ing the soft parts in a direction as much as possible parallel with 
their course. 2. To protect from unnecessary injury the facial 
artery and the infra-orbital and mental nerves. 3. To carry the 
line of incision or amputation in a part of the bone which is per- 
fectly free from enlargement or other indication of unhealthy 
action. 4. To tie the arteries, which are commonly small, as 
they are divided and come into view, arresting the hemorrhage 
if it be profuse by pressure on the common carotid or the tem- 
poral artery, until the ligature can be applied, and using the 
actual cautery to suppress capillary bleeding as well as to destroy 
any diseased portion that cannot be reached by cutting instru- 
ments. 

The great improvement of modern surgery, in reference to un- 
doubted malignant growths of the upper maxillary bone, consists 
in its amputation entire at its points of articulation, instead of 
attempting to cut out with saws, forceps and gouges, the diseased 
mass alone, which process is too apt to leave behind some gerrn 
for the future reproduction of the evil. If, by the removal of the 
maxillary bone, we get rid of the whole site of the disease, the 
prospect of the return is infinitely less than when we have to attack 
in addition the palate, unguis and malar bones. 

Surgical anatomy. — The upper maxillary is united with the 
other bones of the face at four separate points, which, though well 
calculated to support pressure in mastication, may nevertheless be 
readily separated. But three of these, however, as has been ob- 
served byGensoul, merit the particular notice of the surgeon. 1. 
Above and in front, where the nasal process of the maxillary joins 
with the frontal, nasal, lachrymal and ethmoid bones. 2. Upwards 
and outwards, where it unites with the malar bone, and through this 
is connected with the zygoma and with the external angular pro- 
cess of the os frontis. 3. In front and below, where it comes in 
contact with the corresponding maxillary and palate bones. The 
fourth, where it unites behind with the pterygoid process and the 
palate bone, presents no obstacle to the separation, yielding 
readily when the maxillary bone is depressed toward the cavity 
of the mouth. The arteries divided are small, and consist of the 
branches of the internal maxillary and the facial. The trunk of 
the former is not usually injured, but if cut can readily be tied 
after the removal of the bone. But one important nervous trunk 
is necessarily involved — the superior maxillary — and the division 
of this may be readily made, so as to prevent traction upon it, 
previous to the luxation of the bones. 
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MMaia in general. — Various methods have been employed for 
laying bare the bone, when the soft parts have not been so in- 
volved in the lesion as to determine necessarily a particular mode 
of incision. If the alveolar margin of the bone only requires to 
be removed, it will suffice in many cases to draw the lip upwards 
and outwards, and divide the mucous membrane which attaches 
it to the bone; and if more space is required in order that the saw 
or forceps should work with advantage, the mouth may be widen- 
ed by division of the commissure: or, which is usually to be pre- 
ferred, the upper lip divided near its middle by a vertical incision 
extended as far as necessary along the outer margin of the ala, 
the triangular flap being subsequently dissected off' from the bone. 
It has been advised, if the portion of bone affected be between the 



incisor and third or fourth molar tooth, and extends upwards to- 
wards the orbit, to expose it by dividing the cheek in the direction 
of the inner border of the zygomaticus major, from near the angle 
of the mouth upwards and outwards to the margin of the masseter 
without injury to the duct of the parotid. 

If the tumour be broad and the dissection of the soft parts in 
either direction do not sufficiently expose its surface, a vertical 
incision through the lip and by the side of the ala nasi may be 
added so as to form a sort of V shaped flap, which is to be dissect- 
ed up towards its base. If the disease is located behind the third 
or fourth molar tooth, the outer incision, instead of pass.ng along 
the course of the zygomatic muscle, should run out transversely 
to the masseter, leaving the duct of the parotid on the upper flap. 



PLATE XXV.— RESECTION OF THE UPPER JAW. 



{Process as employed by Warren, and modified by Velpeau.) 

Fig. 1 and 2. — A semilunar incision has been made from the commissure of the lips to the middle of the space 
between the external canthus of the eye and the point of the ear, as shown in fig. 3, and the flap rapidly 
dissected off from the bones, and reverted with the undivided upper lip upon the forehead, where it is held by 
the two hands of an assistant (d and e). The zygomatic process, the external angle of the orbit, the nasal 
process of the upper maxillary, and the palatine arch between the second incisor and canine teeth, have all 
been successively divided, and the fat of the orbit carefully detached from the floor of the orbit without 
injury to the ball. The next stage of the operation is that shown in the figure, in which the surgeon loosens 
the bone with his left hand, while with a knife in his right he detaches from above downwards the soft parts 
from the bone on the side of the zygomatic fossa. 

f. Section of the zygomatic arch. 

g. Section of the external orbital process. 

h. Section of the nasal process of the upper maxillary bone. 

i. Section of the palatine arch. 

j. Eyeball, surrounded with its mass of fat. 

k. Maxillary bone, moved by the left hand of the surgeon (I) for the purpose of shaking it from its remaining 
attachments, while it is detached with the knife (to) from its connection with the soft parts in the zygomatic fossa. 
I* fig- 2, the surface of the wound is exhibited after the removal of the bone. The space from n to o shows the 
portion of undivided lip reflected upwards with the flap. 

p. Section of the upper maxillary bone. 

q. Palatine arch. 

r. Nasal septum, above which are seen the middle turbinated bone and the os planum of the ethmoid. 

s. Posterior opening of the nasal fossa, comprised between the septum within, and the zygomatic process without. 

t. Border of the temporal muscle. 

u. Section of the zygomatic attachment of the masseter. 

v. Surface of the tongue. 
Fig. 3. — Wound closed after the preceding operation. 

Fig. 4.— Closure of the wound, after the removal of the bone by incisions made according to the process of Gensoul. 
Fig. 5. — Excision of upper jaw bone, as practised by Lizars, Syme, Liston, and others. 

a, b, b. Line of incision of the upper lip, extended from the nostril through the ala of the nose. Liston prefers 
to make the incision from the margin of the nostril along the line of junction of the ala with the cheek. 

d. Horizontal incision from the corner of the mouth. The triangular flap thus formed is to be dissected up 
rapidly from the face of the bone, and reflected upwards and outwards. 
Fig. 6. — View of the parts after the elevation of the flap, formed as seen in fig. 5. 

a, b, b. Vertical line of incision in the lip and side of the nose. 

d. Horizontal incision. 

c, e, i. Flap reflected off from the tumour of the maxillary bone (g). 

h. Nasal process of the upper maxillary bone sawn or cut across with the forceps. 

k. Palatine portion of the upper jaw bone, cut through into the nostril after the removal of the canine tooth. 

r. The facial artery, divided in the horizontal incision, and secured with a ligature. 
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M. Gensoul recommends, especially where the entire bone is to 
be removed, the formation of a square flap as detailed in the pro- 
cess below. 

Mr. Ferguson* advises the V shaped flap above described, with 
the addition of an incision extended from the external angular 
process of the frontal bone, towards the neck of the lower jaw, so 
as to form an outline of this description N. Velpeau has proposed 
to substitute for the complicated incision of Gensoul a simple 
division of the cheek, (see PI. XXV. fig. 3,) extended from the 
corner of the mouth to the external canthus of the eye, or the re- 
gion of the temple immediately behind it, leaving the duct of the 
parotid in the lower flap. The cicatrix following this process is 
more regular and less deforming than that following the process 
of Gensoul. 

Dieffenbach* has proposed a new method of turning off the soft 
parts, which he has applied to the resection of the bones of the 
face in general. Let the seat of the disease be where it may, 
even if it be in the posterior region of the cheek, he dissects up and 
throws back a large flap, which is marked out above, by a hori- 
zontal incision passing from one canthus to the other, leaving en- 
tire the lower eyelid, and on the median line by a vertical incision 
through the middle of the upper lip and over the back of the nose, 
through both skin and cartilage, so as to divide the nose into two 
equal parts. Care must be observed to preserve the conjunctiva 
with the upper lid; and, in dissecting at the internal canthus, to 
separate the tissues from the bone, in a way to avoid all injury of 
the lachrymal passages. In dissecting back the flap, the infra- 
orbital nerve is the only part of importance divided ; but although 
the facial nerve, the duct of the parotid, and the facial artery, are 
preserved uninjured in the thickness of the flap, it is very ques- 
tionable whether, from the risk of injury to the eye, and of the 
chance of deformity in reconstructing the nose, it will ever be 
much employed by any other surgeon. 

Process of Gensoul. (PI. XXV. fig. 4.) — The patient is to be 
seated on a low chair, with his head thrown back and sustained 
against the breast of an assistant. A vertical incision is to be 
dropped from near the inner canthus of the eye, so as to divide 
the upper lip completely through over the dens caninus. A second 
transverse incision is to be carried outwards from this, commenc- 
ing on a level with the nostril, and terminating a third of an 
inch in front of the lobe of the ear. To the outer end of this 
incision a third is carried down nearly vertically, beginning at a 
point about half an inch to the outer side of the external canthus. 
The whole side of the face is thus divided into two flaps; the 
upper one, which is square, is to be dissected and turned over the 
forehead, and the lower, somewhat triangular in shape, reversed 
merely upon the angle of the jaw. The bone is now fully ex- 
posed. If a portion only is to be taken away, it may be done with a 
knife if the bone be soft, or by the use of a Hey's or a narrow- 
bladed saw, the strong cutting forceps, or, if need be, the mallet 
and chisel. But if it requires to be taken away entire, it will be 
necessary to detach it with five blows with the mallet and chisel, 
or as many applications with the cutting forceps, which will usu- 
ally be found to answer the purpose as effectually and with less 
shock to the brain. First, we divide the union of the malar bone 

* Practical Surgery, Amer. edit., p. 520. 

f La Chirurgie de Dieffenbach, par Ch. Phillips, Berlin, part. I. p. 122, 1840. 



to the external orbital process of the os frontis. Secondly, the zy- 
gomatic process of the malar bone. Thirdly, the os unguis and 
the nasal process of the upper maxillary. Fourthly, all the soft 
parts uniting the ala of the nose to the bone ; removing the first 
incisor tooth of the same side, and entering a chisel at this point, 
but in the direction of the eye, of the affected side, so as to separate 
the diseased bone from the place of junction with the one of the 
other side. (The maxilla is now loosened at its three principal 
points of attachment, and is held by no other bones than the pala- 
tine and the pterygoid process of the sphenoid.) Fifthly, the chisel 
is to be directed obliquely upon the floor of the orbit from above 
downwards and before backwards, in order to destroy its connec- 
tions with the pterygoid process, to divide the upper maxillary 
nerve, and at the same time gain a point of support, so as to poise 
the loosened bone over in front. The surgeon has then only to 
divide with the curved scissors or bistoury the soft parts connected 
with the bone, and especially the attachments of the velum palati 
to its lower and back part, as the velum should be left entire. 
The mass of bone, which now readily comes away, consists of the 
upper maxillary and the malar bone, and a part of the unguis, 
ethmoid, and palatine. A large excavation is left, (PI. XXV. fig. 
2,) limited within by the septum of the nose, without by the buc- 
cinator muscle, above by the inferior rectus muscle of the eye, 
(the origin of which has been divided,) and the fat of the orbit, 
communicating below with the mouth, and behind with the pha- 
rynx, above the velum palati. This operation, formidable as it 
appears, may nevertheless be quickly done. Gensoul has ope- 
rated in eight cases without losing a patient ; and in one instance 
the removal of the bones was effected in two minutes and a half. 
It is seldom that more than one or two small arterial branches 
require to be tied. Necrosed portions of bones will be frequently 
thrown off' for some time after the operation. More or less para- 
lysis of the face follows, a result which can only be avoided by 
opening the soft parts after the manner of Dieffenbach. 

Dressing. (PI. XXV. fig. 4.) — The wound is kept open for 
half an hour or an hour, in order to allow the capillary bleeding 
to cease, and to facilitate, according to Dieffenbach, union by 
first intention. If there is any morbid or even suspicious tissue 
left after the removal of the bones, the actual cautery is to be 
used to destroy it. If it be found even on the under surface of 
the flaps, Dieffenbach does not hesitate, when it can be removed 
by this means, to pass the cautery rapidly over it, in preference 
to removing any portion which would increase the amount of 
the deformity. The flaps are to be brought together with the 
twisted suture, and the parts supported according to the direction 
of Velpeau, by a retaining bandage. Cold applications are to be 
made over the face. The bones left, will gradually approximate 
during the progress of the cure, and the deformity following the 
operation will be much less than would be previously supposed. 

A troublesome incident during the operation is the fall of 
blood into the throat, and it is for the purpose of obviating this as 
much as possible, that the patient is placed in the sitting posture, 
and that the detachment of the bone is commenced on the si le of 
the cheek. The cavity between the tongue and the eyel 11 is 
to be lightly filled with lint or charpie, (to prevent the atter 
sinking too low,) and withdrawn at subsequent dressings ihiough 
the orifice of the mouth. 
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Process oflxtars. (PI. XXV. figs, 6 ami 6.) — The surface of 
the bone is exposed up to the margin of the orbit, by the eleva- 
tion of the triangular Hap, referred to at page 110, formed by a 
horizontal incision from the mouth and a vertical one through the 
side of the nose and the upper lip. The soft covering of the bone 
is then to be divided at the parts where it is to be sawed, by ap- 
plying the knife — first, upon the floor of the nostril; secondly, 
over the nasal process; thirdly, upon the gum and mucous mem- 
brane of the mouth near the palatine suture, keeping in view the 



preservation of the palatine plate of the palate bone; and lastly, 
round the bone on the side of the pterygoid fossa. The nasal, 
the malar, and palatine processes, are now to be notched with a 
saw. One blade of a large pair of cutting forceps is introduced 
into the nose, and the other into the orbit, so as to divide the 
nasal process of the maxillary bone. The connection of the 
maxillary with the malar bone is then separated in the same way; 
and finally, after having removed one of the incisor teeth, (pro- 
vided it had not previously come away,) the alveolar process and 



PLATE XXVI.— RESECTION OF THE LOWER JAW. 

(Fig. 1.) RESECTION OF THE CHIN. 

This portion of the bone alone being diseased, the middle of the lip has been divided in the middle line, and the 
section continued down to the os hyoides. The flaps have been dissected off and reverted, and the two canine 
teeth extracted, to give passage to the saw with which the jaw is divided vertically on either side of the chin. 
Previous to detaching the piece, a fine silver wire has been passed through the substance of the genio-hyo- 
glossus muscles, in irdei to prevent the convulsive retraction of the tongue backwards. In the stage of the 
operation shown, an assistant holds the wire thread (a), while the surgeon draws downward with the left hand 
(b), the fragment of the jaw, and with the bistoury (c), is about to divide the insertions of the genio-hyoglossus, 
and genio and mylo-hyoid muscles. 

{Fig. 2.) RESECTION OF THZ BODY OF THE LOWER JAW ON THE LEFT SIDE. 



The points for dividing the bone being at the canine tooth of the same side, and at the origin of the ramus, a vertical 
incision (a) has been made through the lip to the base of the chin. Another incision (6), starting from the 
middle of the posterior part of the ramus of the jaw, is carried first down to the angle, and then along the 
base of the jaw to the vertical incision at the chin. The flap (c) has been dissected off from the bone, and 
reflected upward upon the cheek. The first molar tooth has been removed to give room to the saw in dividing 
the bone. The bone has next been separated by dissection from the soft parts on its inner face, and a guttered 
instrument (<?) passed below the bone, on the groove of which the chain saw of Jeffrey has been passed, as 
seen in the drawing, for the purpose of making the last section of the bone. 

(Fig. 3.) RESECTION OF THE WHOLE LOWER JAW. 

A single incision, commenced below the lobule of the ear at the posterior part of the ramus of the jaw of one 
side (a), has been carried first down to the base of the jaw of the same side, then around the base (b, c), and 
ascending on the ramus of the opposite side, to a height corresponding with its place of commencement. The 
facial artery will be divided in this incision, and must be secured with a ligature. The immense flap (d) thus 
circumscribed, is dissected from below upwards off from the bone, loosening it first in its middle portion, and 
then on its sides, by cutting the attachments of the masseters (e). The flap is then reversed upon the face, so 
that the edge of the lower lip (/) becomes inverted. The jaw is next isolated below and within by dividing 
the platysma muscles (b, c), and the mylo-hyoid (g). Then, before cutting the attachments of the tongue, a 
well annealed silver wire is passed through the substance of the genio-hyoglossus muscle, brought out between 
the lips, and given in charge to an assistant; after which the attachments of the tongue may be divided with 
impunity. The jaw thus isolated on its inner side, is sawed through at the symphysis, to facilitate the 
disarticulation of each branch. In the drawing, the left half has been already removed, and the right, forced 
outwards, displays the gutter (e) from which the jaw has been removed, the under surface of the tongue (?n), 
the sides of the tongue («), placed within the upper dental arch, and the section of the left pterygoid muscles (o). 
Between these muscles the trunk of the internal maxillary artery has been tied, so as to prevent hemorrhage 
from its various branches— the inferior dental, the masseter and pterygoid, which have been cut in the operation. 
The assistant, who holds with his hands (p, p) the flap, is to make pressure previously on the trunk of the 
carotid artery till the stage of the operation arrives in which the internal maxillary can be secured. In the 
last step of the operation, as represented in the drawing, the surgeon, after having isolated the coronoid process, 
forces out the right half of the jaw with one hand, while he divides with the knife in the other, the insertion 
of the internal pterygoid near the condyle, which presents the last obstacle to the disarticulation of the bone. 
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palatine plate is to be similarly divided near the point at which 
the two maxilla come into conjunction. The principal attachments 
of the bone being now destroyed, its removal is to he completed 
as in the process already described. In large tumours of the 
bone, this incision of the soft parts will not be found to give the 
surgeon sufficient freedom. 

The process of Mr. Liston for exposing the bone in cases of 
large tumour, is somewhat different. He forms his flaps by three 
incisions; one of which extends from the external angular process 
of the frontal bone, through the cheek to the corner of the mouth, 
one along and down the zygoma at right angles to this, and a 
third from the nasal process of the maxillary bone, dividing the 
ala from the bone at its connection with the cheek, and passing 
through the middle of the upper lip. 

Professor Ferguson, after turning off the soft parts, by a flap 
formed by the vertical incision of Liston, and a semilunar one 
from the corner of the mouth, which terminates on the zygomatic 
process of the malar bone, directs first a division of the mucous 
lining of the hard palate, on the diseased side of the median line, 
as far back as the velum which is also to be separated on the 
same side from the hard palate. The alveoli and palatine plate 
are to be deeply notched from below upwards with a small saw, 
near the median line, and the section completed with the cutting 
forceps. If the malar bone and the orbital plate of the maxillary 
are sound, neither is to be removed. A notch is to be made 
across with the saw from the nasal process of the maxillary to 
the outer margin of the malar bone, and the forceps used as before 
to complete the separation, as well as to divide the nasal process 
of the maxillary. But if the orbital plate and malar bone are 
diseased, the forceps are employed to divide the different attach- 
ments of the bones, at the points indicated in the process of Gen- 
soul. 

If the reflexion of the triangular-shaped flap in the preceding 
process does not sufficiently expose the bone, Mr. Ferguson 
makes another cut from the external angular process of the os 
frontis in the direction of the neck of the lower jaw, so as to fall 
upon the outer end of the incision from the corner of the mouth. 

Process employed with success by Professor Warren* and M. 
Velpeau. (PI. XXV. fig. 1.) — This process is of all others at- 
tended with the least mutilation of the soft parts of the face. It 
affords in all ordinary cases sufficient room for manipulation on 
the bone, and is therefore when applicable entitled to a preference. 
A single semilunar incision is extended from the temporal margin 
of the outer canthus down to the angle of the mouth. The large 
flap thus marked out is dissected up rapidly from the face of the 
bone, and the ala of the nose detached at its roots so as to admit 
of being drawn upward with the rest of the flap toward the fore- 
head, as shown in the plate. At the lower part of the wound, 
the soft parts are to be dissected off and turned downwards, so 
as to expose the malar and maxillary bones as far back as the 
pterygoid processes of the sphenoid. The origin of the inferior 
rectus muscle of the eye and the parts surrounding the ball, are 
to be carefully separated from the floor of the orbit. The subse- 
quent detachment of the bone is made with the aid of the saw 
and forceps, nearly as in the manner already described. 

♦ Vide Walsh on Cancers, with additions by J. Mason Warren, M. D. Boston, 
1844. 
29 



In a case of extensive cancer of the jaw, M. Velpeau followed, 
however, more nearly the process of Dieffenbach. He made a 
horizontal incision an inch long, from the external canthus of the 
eye to the zygomatic arch. A vertical one was dropped from the 
inner angle of the eye, which divided the soft parts covering the 
back of the nose and the middle of the upper lip, exposing the 
cavity of the nostril. Joining then the two incisions at their upper 
part, he lowered the inferior eyelid by dividing the conjunctiva 
at its point of reflexion along the inferior margin of the orbit. He 
dissected the flap from above downwards, and reversed it in the 
direction of the angle of the lower jaw. The zygomatic process 
was then divided with a chain saw, and the malar bone cut with 
a chisel near its junction with the orbital process of the os frontis. 
An incision was next made through the velum palati for the pass- 
age of one end of the chain saw, which was drawn outwards ; 
and the arch of the palate severed with this instrument from before 
backward. The nasal process of the upper maxillary was divided 
with the cutting forceps, and the maxillary bone wrenched from 
its connections with the palate bone and the pterygoid process. 
The operation was successful. 

RESECTION OF THE LOWER JAW. (PL. XXVI.) 

The resection of the lower jaw, either in half or smaller portions, 
is with proper precaution an easier and less formidable operation 
than that of the upper. 

Partial resection. — The partial resection of the lower jaw has 
been many times successfully performed, without leaving any 
great deformity of the face, or much defect in speech or degluti- 
tion. Of one hundred and sixty eases collected by Velpeau, one 
hundred and twenty have been reported as successful. 

a. Resection of the chin. — When it has been necessary to remove 
only the gums and alveolar processes of this region I have been 
enabled to sufficiently expose the bone by dissecting the under lip 
off from the gums, and having it strongly drawn downwards by an 
assistant. But if the tumour project much laterally, it will be 
necessary in addition to extend one or both of the commissures by 
an incision. The two teeth corresponding with the outer margin 
of the disease, are then to be removed if they have not previously 
fallen out, and the surgeon standing behind the patient, divides 
the alveoli vertically at these points with a strong pair of straight 
cutting forceps; but if angular forceps be used, he may keep his 
position in front. With a pair of large and strong cutting nippers, 
applied so as to grasp the bone anteriorly and posteriorly, the piece 
is detached. A Hey's saw, or that of Barton, may be made to 
serve in place of the former instruments. The wounds in the lip 
are to be closed with the twisted suture. If the whole mental 
protuberance be involved, the following method is to be employed. 

Ordinary process. (PI. XXVI. fig. 1.) — The patient is to be 
seated; for in this position he is. less exposed to the feeling of 
suffocation from the blood flowing back into the throat, or to the 
convulsive retraction of the tongue when its anterior attachments 
are divided, which is the most serious inconvenience attendant on 
this operation. The facial artery should be compressed under the 
angles of the jaw, as directed at page 32 ; the head of the patient 
should be placed against the breast of an assistant, and his legs 
rested over the top of a stool, so as not to furnish a point of 
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support sufficiently firm to enable him to raise from his position 
during the operation. 

I si step. — The lower lip is grasped at either commissure by the 
surgeon and his assistant : it is drawn upwards so as to make it 
, and at the same time held outwards from the jaw. It should 
be divided with a single cut, in the middle line, and the incision 
subsequently extended down through the skin and cellular tissue 
merely, to the top of the os hyoides. The lip is now to be de- 
tached to the right and left from the surface of the bone, and the 
Haps held outwards and upwards by assistants. 

2d step. — The limits of the disease are now to be carefully 
ascertained, the periosteum divided on the points at which the 
section is to be made, and the corresponding teeth removed, so as 
to favour the action of the saw. The bone is then to be deeply 
notched from above downwards with one of the small saws previ- 
ously mentimed, the tongue and the soft parts behind being pro- 
tected by a piece of pasteboard or leather, a spatula, or, which I 
have found sufficient, the finger of the surgeon. If the saw is used 
only in the vertical position, the surgeon places himself so as to 
lean over the patient. It is not necessary to do more on either 
side than notch the bone deeply with the saw, as the remaining 
part may be readily divided with the forceps. If the chain saw 
is used, it is to be passed round the inner surface of the bone, 
through an opening previously made for it with the bistoury or by 
means of a broad curved needle. If the disease will admit it, the 
bone is always to be divided on the inner side of the mental fora- 
men, in order to spare the nerve which this orifice transmits. If 
possible, the bone is also to be sawed through obliquely, so as to 
remove less from the inner than the outer side. 

3<l step. — The removal of the piece. — The surgeon, standing in 
front, passes from below upwards, behind the bone, a sharp-pointed 
bistoury, with which he carefully shaves the inner surface from left 
to right, so as to divide all the muscles and soft parts connected 
with it, the tongue being held back as above directed, to keep it 
from coming in contact with the knife. As soon as the muscles 
of the chin are severed for the purpose of detaching the bone, 
the stylo-glossus and genio-hyoglossus muscles draw the tongue 
strongly backwards, so as to involve, if their action is not resisted, 
a risk of suffocation by closing the glottis. Magendie lost a patient 
under such circumstances, and Lallejnand in another instance was 
compelled to resort to tracheotomy. This distressing symptom, 
attendant on the contractile effort of these muscles, usually how- 
ever quickly disappears, especially if the head be inclined for- 
wards. Nevertheless it is best to obviate it by causing an assistant 
to seize it with a towel or a pair of hooked forceps and hold it for 
a few moments; or, which is to be preferred, with a ligature as 
advised by Delpech, previously passed through its point or frenum. 
When the chin can be tilted forwards the muscles can sometimes 
be conveniently detached from the bone, by dividing them from 
above downwards. Any diseased glands in the vicinity are also 
to be removed. 

4. Dressing. — The wound is to be sponged clean, and the 
bleeding arteries tied. If hemorrhage occurs from the dental 
artery, the orifice in the bone maybe stopped with a plug of wax. 
If bleeding continues from the spongy tissue below the tongue, 
and the arteries have retracted so as not to be discovered, the 
surface is to be touched with the heated iron. The flaps are to 



be brought together and secured with the hare-lip suture. It is 
usually recommended to introduce a mesh of lint or charpie into 
the bottom of the fissure, in order to give vent to the secretions 
which follow ; but this is a measure of doubtful utility. It is 
directed by Delpech to bring the thread which has been passed 
through the frenum between the flaps, and secure it to one of the 
hare-lip pins, until the tongue has had time to form new attach- 
ments. To prevent the falling of the sides of the bones inwards, 
Mr. Nasmyth, of Edinburgh, has devised an ingenious little in- 
strument — a double silver case to contain the upper and lower 
molar teeth, which should be made to fit on, previous to the ope- 
ration. Each step of the usual operation here described, may 
require to be more or less modified, to suit the exigencies of par- 
ticular cases. If the disease of the bone be too extensive to admit 
of its being thoroughly exposed by the triangular flaps formed by 
the vertical section of the lip, it will be necessary to divide the 
parts by an incision in the shape of the letter J reversed, the base 
running along the under surface of the chin, and dissect up a 
quadrilateral flap on either side. If the disease is cancerous, it 
will usually be found to have commenced upon the lip, and there- 
fore necessitates the removal of a portion of the latter in a V shaped 
flap, the apex of which shall point toward the os hyoides. If the 
entire lip is so involved in the disease, or a considerable portion 
of the cheek, as to require to be taken away, the breach is to be 
filled up by one of the plastic processes hereafter to be described, 
and the success of the case will depend very much on the inge- 
nuity and skill with which the surgeon accomplishes the latter 
proceeding. When merely the anterior or external table of the 
bone is invaded by the disease, the posterior part may be left, as 
directed by Delpech, to preserve the normal contour of the jaw, 
and the attachment of the lingual muscles. When it has been 
necessary to remove a considerable portion of the bone, the flaps 
will be found occasionally too large to make a neat closure of the 
gap, and it will become necessary to retrench them by the removal 
of a V shaped portion. Gensoul recommends that this should be 
taken off by an oblique cut from the margin of one of the flaps 
only, so as to get a lateral cicatrix, and thus avoid the tendency 
which a directly linear cicatrix has to gradually lower the lip by 
its long continued retraction. In my hands, however, this has not 
proved a very satisfactory modification, as it only in part accom- 
plishes the object, and distorts more or less one of the angles of 
the mouth. In favourable cases, and when but a small porlion of 
the bone has been removed, the two ends will become solidly 
united together. When the interval left between the extremities 
is of considerable size, granulations may shootout from the divided 
surfaces, forming a fibro-cartilaginous band of union, which sub- 
sequently becomes solidified by a deposit of calcareous matter, so 
as to restore the usefulness of the jaw in mastication. In cases 
where solid union cannot be brought about, the patient will be 
compelled to restrict himself to the use of liquid aliments. 

b. Resection of the horizontal portion of one side. (PI. XXVI. 
fig- 2.)— The nature and degree of alteration of the soft parts may 
render necessary some peculiar form of incision for uncovering 
the bone. But when the bone alone is the part principally affected, 
one of the four following processes may be employed. 

1 . Process of Cloquet. Formation of an inferior square-shaped 
flap. — The cheek is to be divided with a knife or strong pair of 
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scissors, from the corner of the mouth horizontally backwards to 
the posterior border of the ramus of the jaw. From the ex- 
tremities of this, two vertical incisions are to be dropped ; one in 
front to the base of the jaw — one posteriorly, descending from 
behind the ramus of the jaw to a few lines below the angle. The 
flap thus marked out is to be dissected off from the outer face of 
the bone, and reversed from above downwards. The tongue is 
then to be detached from the alveolar ridge, and the bone cut 
across, first at the symphysis and afterwards at the origin of the 
ascending ramus. 

2. Process of Mott. Formation of two flaps. — A semilunar 
incision, convex posteriorly, was made by this surgeon from over 
the temporo-maxillary articulation, and terminated upon the chin 
below the labial commissure. From the posterior and upper end 
of this incision, another was carried downwards to the back part 
of the angle of the jaw, and for a little distance along the anterior 
border of the sterno-cleido-mastoid muscle. Two flaps are thus 
formed ; the superior, which is semilunar, is to be dissected and 
turned upwards — the inferior, or triangular, raised and turned 
downwards. The outer surface of the bone is now fully exposed. 
After dividing the inferior dental nerve at its place of entrance 
into the bone, and pressing the lingual nerve inwards, the resection 
of the bone is to be made. 

3d Process. — An incision is to be dropped from the corner of 
the mouth to the base of the jaw ; from the lower extremity of this, 
another is to be carried along the base of the jaw for a quarter of 
an inch beyond its angle, when it should be curved for half an inch 
in the direction of its ramus. The flap is to be dissected loose 
from the bone, and drawn upwards and backwards by an assistant 
— and the facial artery, which had been previously compressed, 
secured by a ligature. This process, when the tumour is not too 
large, or the integuments extensively diseased, has incontestable 
advantages over the others, as the flaps after the removal of the 
bone, fall so neatly into place, as to be followed by little deformity. 
In each of the processes it is necessary to divide the attachment 
of the masseter and internal pterygoid muscles upon the jaw, as 
well as the trunk of the inferior maxillary nerve, previous to sever- 
in"- the bone at either one of its extremities, with the saw or for- 
ceps. The section is made in the body of the bone, much in the 
same manner as directed for resection of the chin. The attach- 
ment of the genio-hyoglossus muscles is not in this operation 
disturbed, and there will consequently be no doubling back of the 
tongue. A deviation of the chin to the opposite side is, however, 
almost inevitable. 

c. Resection of the horizontal portion of both sides. — An inci- 
sion is to be carried horizontally along the inferior border of the 
maxillary bone and round the chin, from one angle of the jaw to 
the other. The large flap thus formed is to be dissected loose 
from the bone, and raised upwards by an assistant. After having 
separated the muscles from the posterior part of the bone, as 
described at page 114, the bone is to be divided in the manner 
and with all the precaution detailed in the preceding pages. If 
the tumour is very large it will be found very convenient to 
divide the flap into two portions, by a vertical section of the 

lower lip. 

d. Resection with disarticulation of one-half of the lower max- 
illary bone.— The form of incision must of course vary according 



to the size of the tumour and the condition of the integuments 
covering it. 

Mr. Liston*, in order to prevent to a great degree the scarring of 
the face, advises, as the general rule, in all resections of the lower 
jaw, an incision entirely underneath the jaw, without dividing the 
aperture of the mouth at all. He puts in the point of the knife and 
brings it down over the ramus of the jaw in contact with the bone, 
and then finishes the incision by extending it under the base to the 
point of the chin. The integuments, muscles and membranes of the 
mouth are then raised from the point of the bone in one flap. The 
knife is then passed in behind the symphysis with the finger 
in the mouth and carried along so as to detach the soft parts on 
the inner part of the jaw. He then proceeds to resect the bone. 

In many cases, however, especially where there is great enlarge- 
ment of the bone, the following plan, as practised by Cusack and 
Lisfranc, will be found to answer well. Divide the integument 
along the base from the symphysis of the jaw to the angle. A 
vertical incision is then to be made through the middle of the 
lower lip to the anterior extremity of the first. Another incision, 
descending from the zygomatic arch behind the ramus of the jaw, 
falls upon the posterior termination of the horizontal cut. The 
facial artery is to be tied, and the four-sided flap thus formed is 
to be dissected and turned upwards and forwards, carefully avoid- 
ing all injury of the parotid gland and duct. The maxilla is then 
to be divided with the saw and forceps at the symphysis, and the 
soft parts detached as far back as the angle, by shaving with the 
bistoury the posterior face of the bone. The masseter is to be 
loosened from its attachment to the jaw. The temporo-maxillary 
articulation then comes into view. A button or probe-pointed 
bistoury is now to be passed behind the coronoid process and 
below the zygomatic arch, in order to divide the tendon of the 
temporal muscle ; the jaw being lowered at the same moment, so 
as to bring down the coronoid process and effect the luxation of 
the condyle. Carrying next the blade of the knife along the 
upper surface of the fossa between the coronoid and condyloid 
processes up to the articulation, the external pterygoid muscles 
and the articular ligaments are to be cut, the bone being drawn 
well forwards at the same moment, so as to remove it as far as 
possible from the vessels which lie behind the ramus. The con- 
dyle is then to be pushed outwards and the knife passed through 
the joint, to divide the internal lateral ligament and a portion of 
the internal pterygoid muscle. This step of the operation is the 
most difficult. A great number of vessels will be cut, some of 
which require to be tied, before the operation is completed. The 
fear of wounding the internal maxillary, which winds round the 
neck of the jaw, has induced Grsefe, Dzondi, and others, to tie 
the external carotid previous to commencing the operation ; whilst 
most other surgeons consider the precaution useless and ineffectual, 
and prefer to tie the arteries as they are cut. 

e. Removal of the entire lower jaw. (PI. XXVI. fig. 3.) — This 
is said to have been once successfully effected by Walter, of Bonn, 
the patient recovering without any permanent difficulty in respiration 
or deglutition. A horizontal incision is to be traced around the 
base of the bone, extending from one angle of the jaw to the other. 
A descending incision, parting from the root of the zygomatic arch 
behind the ramus, is to be dropped on either side, so as to meet 

* Lectures on the operations of surgery. — Lancet, April, 1845. 
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the posterior extremities of the first. The huge flap thus formed 
is to be dissected loose from both sides of the jaw, and raised up 
over the face like a mask, as directed for the removal of the body 
of the bone. The maxilla is then to be divided at the symphysis, 
and each half loosened and disarticulated, as described in the 
preceding article. But one case only has been reported, and that 
but imperfectly authenticated, of this frightful operation, which 
has been well described by Vidal as the ne plus ultra of the sur- 
geon. It is difficult to conceive of any affection, save that of a 
wound from a grape shot or a cannon ball, that could render it in 
the estimation of a judicious practitioner at all justifiable; for a 
morbid affection which had gradually involved the entire bone to 
such an extent as to render any other process inapplicable, could 
hardly be expected to have left the parts within its arch, or the 



integuments covering it, so free of disease as to furnish a rational 
prospect of cure. 

f Resection of one of the margins of the jaw. {Process of Bar- 
ton.) — The alveolar margin of one or both sides of the jaw, if 
alone involved in the disease, may be removed successfully with- 
out destroying the continuity of the bone. 

The great advantage to be derived from this form of partial 
resection, in cases that allow of its performance, consists in the 
preservation of the parabolic form of the jaw, the complete reten- 
tion of its uses as a lever, as well as a more speedy cure and a 
diminution of the deformity that attends the removal of any por- 
tion of the base. The soft parts are to be opened by a vertical 
incision through the lip, and a horizontal cut at the base of 
the jaw. The flap is to be dissected upwards, and the alveolar 



PLATE XXVII.— RESECTION OF THE RIBS, SCAPULA AND CLAVICLE. 

{Fig. 1.) RESECTION OF THE RIBS. 

The operation at the upper part of this figure is supposed to be practised upon a woman after the removal of a 
cancerous breast — the malignant affection having extended so as to involve the pectoral muscle and the anterior 
portion of the third and fourth ribs. Under these circumstances, it is easy without increasing the external 
incision, to resect portions of the subjacent ribs. In the stage of the operation shown in the drawing, the 
surgeon, after having made the outer section of the ribs, raises the fragments with his left hand (A), and having 
divided the intercostal muscles, detaches the portions of the two ribs by another cut, near the junction with 
their cartilages. To protect the pleura from the action of the saw (B), a greased compress (C) has been 
introduced below the ribs, where it is sustained by the fingers of an assistant. The very common tendency of 
cancer of the breast to return after operation, especially where it has involved parts beyond the structure of the 
gland, will seldom justify any attempt for its removal when either the muscles or ribs are implicated. 

1, 1. Line of incision through the integuments. 

2, 3. Section through the pectoralis major and minor muscles, the diseased portion of which in front of the ribs 

has been removed. 

4. Perpendicular cut of the great pectoral muscle on the side next the axilla. In many cases it will be necessary 

when the operation is undertaken, to remove this portion of the muscle, and prolong the incision of the skin 
towards the axilla, so as to remove the lymphatic glands, if these have been implicated in the disease. 

5. Fifth rib, which is supposed to be healthy. 

6. Place of the section of the two diseased ribs. 

7. Fragment of the ribs united by the interosseous muscle and fascia, which have suffered from the disease. 

8. Surface of the costal pleura, below the portion to be resected. 

9. 10. Ligature of the thoracic and intercostal arteries. 

The lower operation upon this drawing represents the partial resection of the ninth rib for caries, as practised by the 
author during the winter of 1842-3. An incision of the integuments and periosteum (which was loosened from 
the carious bone by suppuration), has been made along the upper margin of the rib, and a flap turned down- 
wards. The thickened pleura was then loosened with the handle of a scalpel from the posterior face of the 
rib, so as to allow, first, the insinuation of the finger between it and the rib ; and, secondly, the introduction 
along the finger of one blade of a pair of cutting forceps, with which the first section of the rib is made. 

a. Left forefinger of the surgeon. 

b. Flap reverted from the face of the rib. 

c. Anterior margin of the bony part of the rib, which is seen roughened and carious. 

d. One blade of the forceps with which the division is made, inserted behind the rib. After this section, the 
fragment of the rib was raised and detached with the knife by a cut through its cartilage at the inner end of the 
wound. 



{Fig. 2.) RESECTION OF THE UPPER HALF OF THE SCAPULA. {Process of Janson.) 

This operation is called for only in cases, of osteosarcoma, to which the upper half of the bone is exposed, in 
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margin removed with the saw and forceps, as directed in resection 
of the chin. The base of the jaw, if superficially affected, might 
be exposed and resected in the same manner, leaving a rim of 
bone above to preserve the contour of the face, and serve as a 
basis for granulations. 

PARTIAL RESECTION OF THE STERNUM. (PL. XXVII.) 

Caries and necrosis resulting from scrofula, syphilis, abscess of 
the mediastinum, or external injuries, are the common causes 
which require the resection of this bone. When the affection is 
chronic, as is usually the case, the pleura becomes thick and re- 
sisting, and is pushed away from the bone by the purulent fluid 
which accumulates to more or less extent below it, so as to give 
space for the performance of the operation, without risk of injury 
to the pulmonary organs. I have on three occasions resected parts 
of this bone, the superficial position of which renders the operation 
by no means difficult. One of the cases permanently recovered; 
the other two patients, who were black, ultimately died of phthisis, 
a termination which those familiar with hospital practice must have 
frequently observed in this affection, where the operation has 
either not been attempted at all, or deferred too long. No fixed 



plan of proceeding can be established for resection of the sternum ; 
but resort may be had to some of the various methods common 
to resection of other bones. The soft parts, which will be found 
thickened, often lardaceous, and loosened from over the bone at 
different points, are to be opened by a T or crucial incision, and 
the angles dissected back. The trephine, Hey's saw, the cutting 
forceps, the gouge, and a pair of strong pliers, are the instruments 
which will be found most useful. The position, of the pericar- 
dium behind the lower and middle portion of the bone, the pleura 
at the sides, and that of the internal mammary artery, must all 
be borne in mind by the surgeon. The dressing and after treat- 
ment should be so managed as to leave a free place of exit for 
the suppuratory discharge. After the cure it has in some in- 
stances, where the cicatrix was yielding, been found necessary 
for the patient to wear a plate of horn or leather as a measure of 
protection. 

PARTIAL RESECTION OF THE RIBS. (PL. XXVII.) 

Resection of the ribs and sternum were both practised by Galen. 
Richerand was the first to revive the operation on the former, which 
had fallen into desuetude. In 1818, he removed the middle parts 



consequence of its superficial position. In the drawing, the operation is represented at the moment of its 
conclusion. 
1,1. Section of the integuments on the back of the shoulder. 

2. Section of the upper part of the trapezius muscle. 

3. Section of the levator scapuke. 

4. Section of the deltoid. 

5. Section of the rhomboideus. 

6. Section of the infra-spinatus muscle. 

7. Section of the subscapulars. 

8. Perpendicular cut through the acromion process. 

9. Angular division of the body of the scapula below the spine — the glenoid cavity and the articulation of the 

shoulder joint being preserved. 

10. Bottom of the wound occupied by the superior heads of the serratus major anticus muscle. 

11. The tendon of the supra-spinatus muscle divided — the muscle itself being removed, with the portion of bone 
excised. 

12. Ligature of the superior and posterior scapular arteries. 

(Fig. 3.) RESECTION OF THE EXTERNAL HALF OF THE CLAVICLE. 

The case is supposed to be one of caries of the acromial extremity of this bone. An operation somewhat analogous 
may be required in cancer of this bone, but in that case, if the tumour is large and irregular, the difficulty of 
resection will be singularly increased. 

A crucial incision has been made, so that in the reflection of the flaps the acromial half of the clavicle is completely 
exposed. The clavicle, after having been isolated upon its sides, and a compress passed below it so as to 
protect the subjacent parts, has been divided near its middle with a chain saw. The stage of the operation 
shown, represents the proceeding of the surgeon after this section of the bone. 

1. 1, 1, 1. The four flaps of the skin, formed by the crucial incision. 

2. Insertion of the trapezius muscle separated from the upper margin of the bone. 

3. Separation of the deltoid from the lower margin of the bone. 

4. Subclavius muscle. 

5. Place at which the clavicle has been divided with the chain saw. 

a. A band with which the operator raises with his left hand the outer fragment (b), while he isolates it from its 
connections with the bistoury (c), and finally detaches it by a cut through the acromio-clavicular articulation. 
If necessary, it would be perfectly easy to remove the outer end of the acromion by the same process. 
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of four ribs of the left side, affected with osteo-sarcoma. A por- 
tion of the pleura, which was thickened and fungous, was cut 
away with the scissors, so as to lay open the cavity of the chest, 
expose the pericardium, and render the action of the heart visible. 
The lung of the left side collapsed, on the entry of the air, pro- 
ducing momentary symptoms of suffocation. The opening in the 
pleura was closed by the surface of the pericardium becoming 
adherent to its margins, and the wound healed. The patient, 
however, died three months after,- of a return of the cancerous 
disease. Jaeger enumerates fourteen cases of excision of the ribs, 
of which eight were successful. The operation is not in itself 
difficult or dangerous, as the pleura is always found thickened and 
often loosened from the ribs, in consequence of the disease of the 
latter which renders the operation necessary. 

Operation. — The patient must be placed on his side, back, or 
abdomen, according to the part on which the operation is to be 
practised. The first step is to uncover the diseased rib. In a case 
in which I resected during the winter of 1842-3, a carious por- 
tion of the ninth rib of the right side, two inches and a half long, 
I found the periosteum separated from the bone by an accumula- 
tion of pus, so that I could pass a director under it after I had 
divided the soft parts on a level with the upper surface of the 
bone. The incision was prolonged to the extent of three inches, 
and then on the side next the spine, turned at right angles so as 
to cross the rib from above downwards. The flap thus formed 
was turned off from the bone, the intercostal muscles and the 
fascia covering them divided carefully on the upper margin of the 
rib, and the thickened pleura separated from the latter, partly with 
the fore finger and partly with the handle of the scalpel insinu- 
ated flatwise. The finger could now be passed between the pleura 
and the bone, so as to make room for one blade of the large cut- 
ting forceps with which the section was made. The cartilaginous 
extremity of the rib was next divided with the knife, and the 
piece raised up and removed with a few touches of the edge on 
its inferior margin, in order to loosen it from its adhesion below 
without injury to the intercostal vessels. A Hey's or a Barton's saw, 
or a chain saw, may be used instead of the forceps to divide the 
bone, but in such cases it is necessary to pass a compress under- 
neath, in order to protect the pleura. A crucial or T incision 
will in some cases be required to open the soft parts, or even two 
quadrilateral flaps, as in the process of Jaeger, may be raised over 
the rib, and reversed in opposite directions. In one case Mr. 
McDowell, after dividing the rib towards its middle, disarticulated 
it from the vertebra, carefully avoiding any lesion of the spinal 
nerves. The wound is to be closed with adhesive straps, and 
covered with simple dressings ; a roller should be passed round 
the chest. 

Occidents. — Bleeding may occur from the intercostal artery; 
but there could be little difficulty in securing the vessel even if 
it were necessary to dilate the wound posteriorly for the purpose. 
If the pleura should be perforated so as to admit air into its cavity, 
the wound must be immediately closed with a linen compress 
covered with cerate and overlaid by a mass of charpie. 

Partial resection of the vertebrce. — A part of one or more of the 
arches with the spinous processes of the vertebrae have been re- 
moved in cases where they have been fractured and depressed 
on the medulla, or where injury followed by an irregular growth 



of callus, had produced symptoms of spinal irritation or paralysis. 
The prognosis in such cases is always doubtful, in consequence 
of the injury previously indicted on the medulla, as well as from 
the inflammation of the theca that is liable to follow the operation. 
Jaeger relates six instances in which it has been done, but in two 
only of these with any advantage. In four well-known cases, 
those of Cline, Tyrrel, Barton, and A. G. Smith, the operation 
did not eventuate successfully. 

Operation. — The patient is to be placed on his belly. An in- 
cision from three to six inches long, according to the thickness of 
the muscles by the side of the spine and the number of vertebra; 
affected, is to be made over the tops of the spinous processes. 
This is to be crossed at each end by a transverse incision two to 
three inches long, which should divide the soft parts down to the 
bone. The flaps are then to be dissected off on either side from 
within outwards so as to expose the spinous and transverse pro- 
cesses, and held asunder with blunt hooks. The vertebral arch 
is next to be divided on each side with a Hey's saw, between the 
roots of the spinous and transverse processes, but near the latter, 
and the ligaments connected with the isolated piece cautiously 
severed with a knife. The flaps are then to be reunited by two 
sutures and some adhesive straps. Tyrrel and Barton applied the 
trephine upon the arch ; but the surface is too unequal, even after 
the spinous process is cut off with a chain saw or cutting forceps, 
to allow that instrument to act with effect. 

PARTIAL RESECTION OF THE PELVIC BONE. 

The removal of small portions of these bones in cases of caries, 
exostosis, and, as is asserted, osteo-sarcoma, has been successfully 
accomplished. But when the bone was affected to a large extent, 
with the development of a tumour of considerable size on its inner 
face, death has been known to follow almost immediately the 
completion of the operation. 

In 1818, Sir A. Cooper removed successfully, in a case of exos- 
tosis, a part of the descending ramus of the pubis, with a Machell's 
and a Hey's saw. Van Onsevoort, in an instance of anal fistula, 
kept up by caries of the os coccygis, resected the whole of this 
bone. Leaute removed, in another case of caries, the whole of 
the crest of the ilium with success. The seat and extent of the 
affections requiring such operations, vary so much, that no fixed 
rules can be given for their performance. The proceeding of the 
surgeon must be determined according to the rules already given 
for the treatment of affections in other parts. The removal of a 
carious portion of the crest of the ilium, may often be effected 
with advantage. An incision should be made along the edge of 
the crista, and the outer covering dissected off* in the form of a 
flap from the surface of the bone. The abdominal muscles are to 
be detached along its top, (if not already loosened by the disease, 
as I have found them in one instance,) and drawn inwards by an 
assistant; carrying with them the peritoneum and the edge of the 
iliacus internus. With the Hey's saw and the cutting forceps, a 
V shaped or quadrangular piece may then be easily detached. 

RESECTION OF THE CLAVICLE. (PL. XXVII. F!g. 3.) 

Surgical anatomy.— Small and superficial as the clavicle is 
known to be, no bone in the body has more important surgical 
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relations. Below it, and nearly in contact with it, pass the sub- 
clavian artery, vein, and the brachial plexus of nerves; just above 
it is found the termination of the internal and external jugular 
veins ; and on the left side, though somewhat deeply placed be- 
hind it, is found the thoracic duct. Many arterial branches are 
found on its upper and lower surface, which are often increased 
in size, when the clavicle has become so enlarged by disease as 
to make pressure on the subclavian vessels. Muscles of large 
size, as the sterno-mastoid, the pectoral, the trapezius and the del- 
toid, — all of which cover important parts, — have their attachments 
upon this bone. The surgeon, therefore, should have a precise 
knowledge of the position of these parts, and especially of those 
connected with its internal extremity, which cannot be disarticu- 
lated without more or less difficulty and danger; the least slip of 
the knife being liable to open a vein so as to allow the entry of 
air into the circulation, or give rise to hemorrhage that it would 
be difficult or impossible to stanch. 

Partial resection — sternal extremity. — Davie and Wutzer have 
both performed this operation with success. The former, in a 
case where the sternal extremity was so much luxated or forced 
backwards in consequence of a curvature of the spine, as to press 
on the oesophagus and render deglutition almost impracticable. 
The latter, in a case of caries. Davie diyided the integuments for 
three inches along the internal end of the clavicle, separated 
as far as possible its surrounding ligamentous connections, and 
divided the bone across with a Hey's saw, at the distance of an 
inch from the sternum, previously introducing beneath it a piece 
of thin sole leather, so as to protect the parts below from the ac- 
tion of the saw. The end of the bone still remained attached by 
the interclavicular ligament ; this he was obliged to break, using 
for this purpose the handle of a scalpel as a lever. 

In case the end of the bone be enlarged from disease, the sim- 
ple incision of the integuments over the bone would not suffice to 
expose it. A square-shaped flap, with the base above, should be 
dissected and turned upwards ; or a crucial incision may be made 
as directed by Velpeau for the acromial extremity. A chain saw 
carried round the clavicle by the aid of a silver stilet, would be 
very convenient for the division of the bone. 

Scapular extremity. — In a case of necrosis of the external end 
of the bone, Velpeau made a crucial incision over the diseased 
portion, each branch of which was about four inches long. After 
the flaps were dissected back, and the acromio-clavicular liga- 
ments, and some fibres of the deltoid and trapezius divided, he 
was able, by pressing a wooden splint into the articulation and 
using it as a lever, to raise the diseased bone, and thus detach it 
from the sound parts. In cases in which it could not be raised in 
this manner, he proposes to divide it from above downwards with 
a hand saw, a Hey's saw, or from below upwards with a chain 
saw passed previously round it. 

Roux,* under analogous circumstances, made a longitudinal 
incision over the clavicle, isolated the parts surrounding the bone, 
which he divided with the English chain saw adroitly passed 
below the bone. He subsequently divided the acromio-clavicular 
ligaments, and removed the piece, which was an inch and a half 
long. 

Resection of the clavicle entire.— Cuming, in a case of gunshot 

• These, par M. Hurteaux. Paris, 1834. 



wound, extirpated, after disarticulation of the arm, not only the 
clavicle, but the whole scapula with it, and the patient recovered. 
Meyer removed, in 1823, the whole clavicle for caries, and in 
seven weeks afterwards 4he wound healed. The periosteum, 
which was in this case detached from the bone, and allowed to 
remain, formed a new ossific deposit; and at the time of the 
patient's death, which occurred five years afterwards, a thin bone 
was found to have been formed sufficient to support the move- 
ments of the arm, three inches and three-quarters long, united to 
a fibro-cartilaginous ligament, extending from the sternum to the 
acromion. 

Professor Mott removed the clavicle of the left side nearly en- 
tire, in 1827, for an osteo-sarcomatous affection, which had en- 
larged the bone nearly to the size of the double fist, and occupied 
the greater part of the space between the top of the shoulder, the 
os hyoides and the angle of the jaw. This surgeon circumscribed 
the diseased mass by two incisions, one of which was convex 
below, and extended from the sternum to the acromion, and the 
other convex above, running from the acromion round the upper 
part of the tumour, as far as the external jugular vein. Along 
the line of the last incision, he divided the platysma myoides and 
a portion of the trapezius muscle ; he next insinuated a director 
under the bone near the acromion, along the groove of which he 
passed a chain saw and divided the bone between the acromion 
and the coracoid processes. He now united the sternal extremi- 
ties of the first two incisions ; divided the external jugular vein 
between two ligatures ; cut across the external portion of the sterno- 
cleido-mastoid, two inches above its insertion, and turned the 
lower section over the sternum ; next pushed upwards and back- 
wards the omo-hyoid, below which was found the internal jugu- 
lar, which was also tied and divided. The diseased mass was 
then separated from the subclavian vein and thoracic duct with 
the handle of a scalpel. The pectoral muscle, the costo-clavicular 
ligament, and the subclavius muscle, were detached in succes- 
sion from the lower surface of the tumour, and the bone finally 
removed by disarticulating it at the sternum. The operation was 
long and difficult, and more than forty ligatures were applied upon 
the divided vessels. The wound healed in the course of a month 
and a half, and the patient, by the aid of an appropriate apparatus, 
preserved to a considerable extent the movements of the shoulder. 

PARTIAL RESECTION OF THE SCAPULA. (PL. XXVII. Fig. 2.) 

Portions of the scapula have frequently been resected in in- 
stances of comminuted fracture of that bone. Larrey, Hunt, and 
others, have removed in this manner the acromion, the coracoid 
process, and even the neck of the bone ; opening the soft parts for 
the purpose by a process similar to that for excision of the head 
of the os humeri. Portions of the bone have also been removed 
in cases of caries, tumours, and other chronic affections. Jaeger 
and Champion removed the spine; Sommeiller the inferior angle 
of the bone ; and Janson nearly the whole of the body, in a case 
of degenerated tumour. 

Process of Janson. — The tumour in the case operated on by this 
surgeon was large, occupied the subscapular fossa, and weighed 
nearly eight pounds when removed. He circumscribed it by two 
semi-elliptical incisions nine inches in length, saving the integu- 
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mcnts as much as possible by dissecting them off from the lips of 
the incisions so as to lay bare the base of the tumour. He next 
divided the attachments of the trapezius, supra and infra-spinatus 
muscles, and discovering that the scapula above the spine was 
healthy, he divided the bone below the spine with the saw, thus 
leaving uninjured the articulation of the arm. The tumour was 
then loosened and removed. The wound left was six inches 
broad and nine inches long. 

RESECTION OF THE SHOULDER JOINT. (PL. XXVIII.)* 

Comminuted fractures of the upper end of the bone with wound 
of the integuments, complicated luxations, caries, necrosis, and 
the various incurable organic affections, form the cases in which 
resection of this articulation may be practised with advantage, and 
for which there is no other alternative than that which was its 
substitute in former times — amputation of the arm at the shoulder 
joint. In none of the joints is resection more frequently called 
for, and in no one has it been attended with more beautiful 

• The surgical anatomy of this region will be described under the head of 
amputation at the joint. 



results, the upper extremity being preserved nearly entire, and in 
some few instances a new articulation reproduced. In the cases 
where the end of the bone has remained suspended after the cure 
in the midst of the muscles, without having formed a new con- 
nection with the scapula, the former usefulness of the limb has 
been in a great measure recovered by the wearing of an appro- 
priate apparatus for sustaining its motion at the shoulder. Several 
instances, however, have been reported, even where no direct 
connection with the scapula was found, in which such an appa- 
ratus was not needed.* 

General observations. — All the various processes devised for 
this operation may be arranged in two classes. 

1. Those in which a mere incision of the soft parts is made. 

2. Those in which a flap is raised up. 

White, whose process has been adopted by Larrey, Guthrie, 
and others, directed a simple longitudinal incision to be made 
down to the bone, from the point of the acromion, for four or five 
inches towards the insertion of the deltoid, so as to divide this 
muscle in half. The lips of the wound being then held asunder 
by an assistant, the articulation comes into view. The capsule 
* Syme, Moreau, Chaussier. 






PLATE mm.— RESECTION OF THE SHOULDER JOINT. 

Fig. 1. (Process of Syme.) — The patient is supposed to be placed in the sitting posture ; and the wound is repre- 
sented as it appears at the end of the operation. An assistant compresses with his middle finger (a) the 
subclavian artery, and with the fingers of the other hand (b) keeps the flap, which is covered with a piece of 
linen, drawn upwards. 
e. Lines of section through the deltoid. 

d. Divided tendons of the supra and infra-spinatus and teres minor muscles. 

e. Division of the tendon of the subscapularis ; above which is also seen a section made through a part of the 
pectoralis major. 

/. Bottom of the wound, formed by the glenoid cavity and the posterior surface of the capsule. 
g. Section through the body of the os humeri near the termination of its surgical neck. 
Fig.. 2.— Adjustment of the flap, after the operation of Syme, by several points of the twisted suture. The 
prominence of the end of the acromion, and the depression immediately below it, are caused by the removal of 
the head of the bone. 

(Fig. 3.) (Leftside.) RESECTION OF THE HEAD OF THE HUMERUS. (Process of Bourgery.) 

The patient is placed in the sitting posture, and the arm raised by the left hand (h) of the surgeon. One assistant 
makes pressure with the thumb (i) on the artery above the clavicle, and another should hold the two ends of 
the compress (j), which has been passed below the bone, so as to draw the soft parts away from the joint, and 
at the same time sustain the patient. A third assistant should stand in front so as to raise with his left hand 
by the band (k) the bridge of muscle and integument (m) in front of the bone, while with his right hand he 
manages one handle (I) of the chain saw, so as to act in concert with the surgeon, who moves the other end of 
the saw. The bridge of muscle has been raised, and the bone isolated, as described in the text. The drawing 
represents the act of dividing the bone. 
Fig. 4.— Appearance of the wound after resection by the process of Bourgery. By this process the articular surface 
of the scapula may also be removed if found carious. 

q. Long head of the triceps extensor muscle. 

r. Biceps and coraco-brachialis muscles. 

s. Divided tendons of the supra and infra-spinatus and teres minor muscles. 

t. Divided tendon of the subscapularis muscle. 

u. Divison of the os humeri. 
Fig. 5.— Closure of the wound, after the same operation, by four points of the twisted suture. 
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is to be opened transversely, and the insertions of the four articu- 
lar muscles carefully cut with a probe or button-pointed bistoury, 
rolling the bone so as to bring them successively under the action 
of the knife. The long tendon of the biceps may usually be saved, 
though its division if necessary may be made without much disad- 
vantage. The elbow is then to be forced inwards and upwards, 
in order to luxate the head of the humerus and make it protrude 
at the wound, and the knife carried behind the head so as to 
separate the soft parts on its inner face. A compress or a piece 
of card or wood is to be passed between the humerus and soft 
parts, and the diseased portion cut off with a saw. This process 
is the most simple and the most ancient, but at the same time one 
of the most difficult, except in cases where the joint has been 
previously opened, or the head separated from the body of the 
bone as in a gunshot wound. 

To facilitate the division of the tendons, and the protrusion of 
the head, — the most difficult step of the operation, — M. Baudeus 
has proposed to divide the deltoid across, at each angle of the 
vertical cut, below the skin and without cutting the latter. 

Textor modified this process so as to give to the external 
wound the shape of the letter L, or that of a |— , the longitudinal 
incision passing down on the outer side of the biceps, and the 
Iransverse across the deltoid. 

Bromfield crossed the lower end of the longitudinal incision of 
White, with a transverse incision through the deltoid, forming 
a -L reversed. 

Bent made a short transverse incision over the acromion a 1 die 
top of the longitudinal, [~; this, when the triangular flaps are dis- 
sected off, exposes largely the joint, and serves particularly well 
when it is necessary to remove in addition a part of the acromion 
process or cervix scapula. 

The process of Sabatier as modified by Goyraud consists in 
raising up and turning over the acromion, a V shaped flap of the 
deltoid from the anterior and superior part of the shoulder. 

Moreau and Manne formed a quadrilateral flap by means of two 
vertical incisions; one passing down from the acromion and the 
other from the coracoid process. These were united by Moreau 
by a transverse cut immediately below the acromion ; by Manne 
at their lower extremities. Bell and Morell formed a semilunar 
flap with the base upwards. 

Buzaires adds to the longitudinal incision of White, in cases 
where this does not yield room enough to effect the extraction of 
the head of the bone, a transverse cut made from the acromion 
either along the spine of' the scapula or in the direction of the 
clavicle; or in both directions, if it be necessary at the same time 
to resect a portion of the scapula. 

Malgaigne proposes to modify the longitudinal incision of 
White, by commencing higher up and a little more to the inner 
side: viz., at the top of the coraco-clavicular triangle. He extends 
the incision downwards for five inches, dividing at one stroke the 
skin, the deltoid, and the capsule. This exposes the joint freely 
on its inner and upper surface, and gives great facility in the ex- 
traction of the head. 

Roberts commences the longitudinal incision from the anterior 
margin of the clavicle, two fingers' breadth from the acromio- 
clavicular articulation, and carries it clown through the deltoid 
between the coracoid and acromion processes. 
31 



Syme (PI. XXVIII. fig. 1), adds to the longitudinal incision of 
White, another which passes from its inferior termination back- 
wards and a little upwards, so as to divide transversely the ex- 
ternal part of the muscle. The raising of this quadrilateral flap 
exposes well the structure of the joint. The capsule is to be 
divided across, the finger introduced into the joint to serve as a 
guide to the knife in the section of the articular tendons, and the 
operation completed as has already been described. The only 
artery requiring to be tied is the posterior circumflex. 

Process of Bourgery. (PI. XXVIII. figs. 3, 4, and 5.)— The 
patient is to be seated upon a chair, with his head held over to 
the opposite side by an assistant, who at the same time with one 
hand compresses the subclavian artery over the first rib. 

1st Step. — The surgeon, standing on the outside, g: a -ps 'he 
arm (which is to be slightly drawn out from the trunk), with the 
left hand, and enters a catling at the back part of the articulation 
an inch and a half above the posterior fold of the armpit. Cir- 
cumscribing the bone and the capsule with the point, the knife 
is to be next passed out below the acromion, as in Lisfranc's 
operation for disarticulation at the shoulder joint. The knife is 
now to be carried down close on the outer face of the bone, to- 
wards the insertion of the deltoid, so as to form two vertical 
incisions each three incheslong — the upper terminations of which 
are found at the places of the entry and exit of the point of the 
knife already mentioned. The knife is then to be withdrawn; a 
compress is to be passed through the wound for the purpose of 
raising the bridge formed between the incisions, which will con- 
sist of the greater part of the mass of the deltoid. 

2d Step. — An assistant raises the arm in order to relax the mus- 
cle, and at the same time lifts the bridge ; the surgeon then with 
a common scalpel separates the attachment of the biceps round 
the neck of the humerus, so as to be able with the aid of a spatula 
to pass a compress below it, the two ends of which are to be drawn 
downwards and backwards, in order to carry out of the way of 
the instrument the muscles, vessels, and nerves that occupy the 
armpit. The capsule and the tendons of the articular muscles are 
now to be cut across; a chain saw is next to be carried round the 
neck of the bone, so as to divide it from within outwards. The 
loosened fragment is then removed by dividing the attachments of 
the capsule on its posterior face, and luxating it through the 
anterior incision. The glenoid cavity and the adjoining parts of 
the scapula are next to be examined, and any part found diseased 
should be removed with the saw or cutting forceps. If, on sound- 
ing with the probe, the neck of the scapula appear much involved 
in the affection, or if extensive fistulous sinuses have formed, am- 
putation at the joint will be preferable to resection. 

Dressing. — Whatever process is adopted, the incisions are to 
be closed by the interrupted suture, after the introduction of a 
mesh at the depending point of the wound for the purpose of 
affording exit to the purulent discharges. The divided osseous 
surfaces are to be brought gently together, and the arm kept per- 
fectly at rest in the apparatus for fractured clavicle. 

^Appreciation. — Of the various processes above described, those 
with longitudinal incisions merely, are to be preferred, whenever 
the state of the bone or the soft parts admits of their applica'ion. 
These inflict less injury on the deltoid muscle ; this is a mat'er of 
some importance, as one of the consequences to be dreaded, where 
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a Sap has been formed by a transverse section of its fibies, is such 
a retraction of the ends as will prevent their coming together and 
rendering the muscle again capable of acting on the arm. Of 
the longitudinal incisions, I prefer those of Bourgery and Mai- 
ne; of the flap operations, those of Syme and Bent. But 
they may all occasionally be found applicable — the greater or less 
size of the head of the bone, or the peculiar injury of the soft 



parts, often rendering some one more particularly indicated than 
the rest. 



RESECTION OF THE ELBOW JOINT. (PL. XXIX.) 

The elbow joint, next to that of the shoulder, is considered as 
offering the most favourable indications for resection ; for even in 



PLATE XXIX.— RESECTION OF THE ELBOW JOINT- 

[Fig. 1.) RESECTION OF THE LOWER END OF THE HUMERUS. (Process of Moreau.) 

The patient is laid upon the abdomen, and the left arm, carried a little outwards from the trunk by an assistant, 
presents its posterior surface upwards. With his other hand, the assistant may compress the trunk of the' 
brachial artery. The drawing represents the state of the wound at the end of the operation, when a few 
fibrous attachments alone remain to be cut. The portion represented as removed is far greater than will be 
required, unless the whole head of the bone should be found carious. 

a. Flap, formed of the integument and the inferior end of the triceps muscle, dissected from the bone and turned 
upwards towards the shoulder. 

b. Upper border of the wound, formed by the cut through the triceps. 

c. Inferior border of the wound, formed by the supinator radii longus and the radial extensors. 

d. Bottom of the wound after the resection of the bone, formed by the posterior surface of the brachialis anticus 
the fibres of which have been cut obliquely at their attachment to the bone. The white line indicates the 
position of the ulnar nerve. 

e. Section of the os humeri. 

/. Olecranon process of the ulna ; below this is seen the articular cavity on the end of the radius. The ends of 

these bones are supposed to be healthy, so as not to require removal. 
g. Left hand of the operator holding the resected piece, while with the other hand he detaches it with the 

bistoury (/<). 

(Fig. 2.) RESECTION OF THE ENTIRE JOINT, AS EMPLOYED SUCCESSFULLY BY THE AUTHOR. 

The patient is represented as lying on the abdomen, and the right arm resting over the side of the bed, with its back 
uppermost. Two longitudinal incisions have been made, as shown in fig. 3, and one transverse, uniting the 
former over the back of the joint, the cavity of which it opens; the two quadrangular flaps («, b) have been 
dissected up from the bone and reverted. The end of the olecranon process was first removed, then the condyles 
of the humerus, and lastly, the heads of the two bones of the forearm. 

c, c. Ulnar nerve winding round the inner condyle to get to the forearm. 

d. The articular head of the radius. 
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case anchylosis should succeed to the operation, the patient will 
still retain in a good degree the uses of the hand and limb. It 
was first practised by Moreau, (in 1728,) and since that time has 
been done by a number of surgeons, for caries, gunshot wounds, 
and comminuted fractures complicated with opening of the joint. 
Velpeau has collected sixty cases, in forty of which the operation 
was successfully performed. 

In a majority of instances, the condyles of the humerus will be 
found the part most extensively affected. The necessity of resect- 
ing the condyles merely, or of extending the operation at the same 
time to the olecranon and the head of the radius, will depend upon 
the degree of pathological alteration in the joint. 

The brachial artery, and the median and radial nerves lying on 
the front of the arm, separated from the bone by the brachialis 
anticus muscle, are not liable to be injured; but the ulnar nerve 
is much endangered on account of its position, and must, when it 
is necessary to take away a large portion of bone, be carefully 
detached from the fibrous sheath between the olecranon and the 
adjacent tuberosity of the humerus in which it is contained. But 
in cases where the articular facets of the humerus only require to 
be removed, I have not found it necessary to disturb the nerve 
from its bed. The thickness of the muscles and the position of 
the vessels on the front part of the limb, render it necessary to 
attack the articulation from behind. 

Various processes have been employed by different surgeons in 
resection of these bones. 

Longitudinal incision. — Park made a longitudinal incision four 
inches long over the back part of the elbow joint, separated the soft 
parts from the bone, divided the lateral ligaments, sawed off the 
olecranon process, dislocated the humerus backwards, and subse- 
quently divided the bones. This process is attended with diffi- 
culty, from the little space it allows even when a transverse 
incision is made in addition over the olecranon, and has, therefore, 
been abandoned. 

Simpson improved this method by crossing the ends of the lon- 
gitudinal incision by two transverse ones _[_, so as to form two 
lateral flaps. The objection to this, is the increased risk of injury 
to the ulnar nerve. 

Incision in |— . Jaeger, assuring himself of the position of the 
ulnar nerve by pressure with the finger, makes an incision directly 
over it two inches and a half long, the centre of which rests on 
the internal condyle. The ulnar nerve is then to be separated 
from its sheath, and drawn by an assistant with a blunt hook over 
the internal condyle. The operator, strongly flexing the forearm 
so as to render the tendon of the triceps tense, next enters a strong 
bistoury at the back part of the joint, and opens it transversely by- 
one cut, which divides the tendon of the triceps, the skin, and the 
posterior part of the capsule — turning subsequently the edge of 
the knife inwards and outwards so as to divide the lateral liga- 
ments. The two flaps thus formed are to be dissected up, and 
the joint resected in whole or part, according to the extent of the 
pathological alteration. Roux and Liston employ this form of 
incision. Roux makes, however, the longitudinal incision over 
the external condyle, and dissects off the two triangular flaps 
towards the internal condyle, so as to expose the inner and pos- 
terior face of the joint. In cases where the resection is only to 
extend to the articular facets of the humerus, the reflection of the 



flaps inwards enables the surgeon to accomplish his object with- 
out disturbance of the ulnar nerve. This is a neat process, and 
leaves a wound which cicatrizes readily after the operation ; but 
under many circumstances, — as where the bones are much en- 
larged, and the subcutaneous tissues are thickened and hardened, 
— does not sufficiently expose the joint to render the operation 
easy. 

Semilunar incision. — Sedillot has proposed, in cases where we 
wish to remove only the inferior extremity of the humerus, to 
make a semilunar incision convex downwards, which should cross 
the point of the olecranon. The arm remaining flexed at a right 
angle, the tendon of the triceps is to be cut, and the flap reflected 
upwards, the lateral ligaments divided, the ulnar nerve separated 
from the olecranon, and the end of the humerus luxated back- 
wards, so as to be divided with the saw. If all the bones of the 
joint require to be removed, he advises two lateral semilunar in- 
cisions, the arches of which should meet on the centre of the 
olecranon, and the extremities rest upon the condyles of the 
humerus. After dividing the ligaments, opening the joint, and 
sawing off the olecranon, he proceeds to the resection of the end 
of the humerus. 

These processes of Sedillot I find easy of execution on the dead 
body; they might answer well in cases of traumatic injuries of the 
joint, but they have no particular advantages over the incision in 
I — , and are liable to the same objections. 

Incision in |— i. — The process of Moreau and Syme, which con- 
sists of two longitudinal incisions, united by one drawn trans- 
versely over the joint, has been generally adopted, as the most 
easy of execution, and fulfilling best the indications, whether the 
end of the humerus is to be removed alone, or in conjunction 
with those of the two bones of the forearm. The greater dimen- 
sion of the wound occasioned by this process, is of little import- 
ance compared with the greater facility it affords for protecting the 
surrounding parts, for determining the extent of the disease, and 
finishing more speedily the operation. 

The author employed this process (PL XXIX. fig. 2), in the 
following manner, in a case of fungus of the joint with caries of 
the articular surface of the three bones forming its structure, for 
which, from the constitutional irritation the patient had suffered, 
and the repeated formation of phlegmonous abscess above the joint, 
it had been proposed to amputate at the arm. As this operation 
has but in a few instances been practised in this country, the de- 
tails will be given somewhat at length. 

I was assisted in the operation by Drs. Peace, Davis, Huston, 
and others. The patient was placed with his face downwards on 
a bed, over the side of which his arm was extended and supported 
by an assistant. Another assistant steadied the shoulder, and 
restrained the movements of the patient. A bistoury was now 
entered perpendicularly into the joint, on a level with the top of 
the olecranon, with its back almost in contact with the ulnar nerve, 
as directed by Syme, and the integuments, triceps tendon, and 
capsule, divided with a sawing motion completely across to the 
external tuberosity of the arm. From either end of this transverse 
incision, the integuments were divided through to the bone, up- 
wards as well as downwards for an inch and a half along the 
opposite margins of the arm, so as to give'the wound the shape 
of the letter H, and form the two square longitudinal flaps of 
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in. The ascending incision, on the ulnar side of the arm, 
was inclined at its commencement a little towards the radius, for 
the purpose of more surety avoiding the course of the ulnar nerve. 
The tlaps were dissected from the surface of the hone, and reflected 
upwards. The upper one was so loosened by suppuration from 
the end of the humerus, as to be readily stripped off. Its reflec- 
tion upwards was more difficult in consequence of the great effu- 
sion of ossific matter in the cellular tissue on the side next the 
bone. The olecranon process was then sawed off at its base, in 
a direction slightly sloping towards the joint. The surfaces of the 
bones forming the joint were now well exposed to view ; the ends 
of the humerus and ulna were found extensively affected with 
caries, and the synovial membrane of the interior of the joint, as 



well as that of the lesser sigmoid cavity, was soft and pulpy. The 
caries had not, however, extended beyond the articular epiphysis 
of the bone, though each bone at a considerable distance from the 
joint was thickened, and rough, and reddened by granulations in 
the process of formation. The ligamentous structures on the sides 
of the articulation were now cut through with the knife; care 
being taken in dividing the internal lateral ligament to loosen 
previously the ulnar nerve from its bed, and press it inwards with 
the left thumb, while the bistoury was introduced between it and 
the ligament with which it lies in contact. 

The arm was then bent and the radius twisted forward, so as to 
expose completely the external condyle. This was divided with 
a Barton's saw from a point just below the tuberosity nearly into 



PLATE XXX.— RESECTION OF THE BONES OF THE FOREARM. 

(Pig, 1.) RESECTION OR EXTIRPATION OF THE METACARPAL BONE OF THE THUMB. 

A quadrilateral flap has been raised from the radial side of the bone and reflected on the back of the hand. The 
bone (a) has been denuded on its dorsal surface, and disarticulated from the first phalanx with the knife. It 
is represented as held by the left hand of the operator, at the moment at which he is about to sever its last 
ligamentous connections at the carpal joint with the bistoury (b). At the palmar margin of the wound, is seen 
the muscles belonging to the ball of the thumb, and at the dorsal, the extensor tendons, which have been 
carefully separated from the bone. 

(Fig. 2.) RESECTION OF THE CARPAL EXTREMITY OF THE RADIUS. 

A longitudinal incision has been made along the outer margin of the radius, the lower end of which is crossed by 
another at a right angle, so as to form a sort of ~p incision. The flaps have been dissected up, the bone 
isolated so as to admit of a compress being passed below it ; and over this passed a chain saw, with which the 
bone has been divided. The operator then raises the fragment, as shown in the drawing, after having opened 
the radial articulation, and completes the resection by dividing the remains of the ligamentous connection on 
the inner side of the bone with the knife (c). A hook draws outwards the aponeurosis, the cephalic vein of 
the thumb, the radial nerves and vessels, and the extensor tendons of the thumb as well as those of the two 
carpal radial extensors. On the inner or dorsal side of the wound are seen the extensor tendons of the fingers. 
At the bottom of the wound are seen the fibres of the pronator quadratus muscle. 

(Fig. 3.) RESECTION OF THE CARPAL EXTREMITY OF THE RADIUS. 

A longitudinal incision has been made as in the process of Roux, from the lower end of which a short incision was 
made in the direction of the head of the radius. The flap has been reverted, the bone isolated, and a band 
passed below, with which the soft parts are partly drawn away from the bone. Over the band a chain saw 
has been passed, with which the bone is about to be divided, c, d, are the tendons of the extensor and 
flexor carpi ulnaris muscles. 

{Fig. 4.) RESECTION OF THE RADIO-CARPAL ARTICULATION ENTIRE. (Process of Bourgery.) 

The soft parts are separated entire in two masses, anterior and posterior, so that the different tissues, vessels, nerves 
and tendons, are undisturbed in their relations with each other. The sheaths of the tendons that glide over 
the bones are necessarily opened. By this process, the carpal extremity of the radius and ulna alone, or the 
whole articulation may be removed, according to circumstances. 

A longitudinal incision has been made on either side of the joint, and the soft parts carefully separated from the 
anterior and posterior surfaces of the bones, so as to admit of the introduction of two linen bands, by which 
they have been lifted from the bone j this has given room for the action of the chain saw with which the lower 
ends of the radius and ulna have been divided. The same process as shown in the drawing, is repeated in the 
section with the saw of the first range of carpal bones, in order to remove the joint entire. 



Plate, 30. 




I'hi/tidfJphiii . Pud -i d Hwrt 



OPERATIONS FOR DISEASES OF THE BONES AND JOINTS. 



125 



the sigmoid fossa. The internal condyle was sawed in a similar 
manner, the forearm being twisted in the opposite direction, and 
the ulnar nerve pressed off with the thumb. The division of the 
bone was then completed with a pair of strong cutting pliers, 
partly by splitting and partly by cutting. Subsequent experience 
has, however, convinced me that a thin wedge-shaped chisel, 
forced into the groove of the saw with the tap of a mallet, answers 
under such circumstances nearly as well as the cutting forceps. 
The articular face of the bone thus separated from the shaft through 
the sigmoid fossa, was twisted off with a large pair of curved tooth 
forceps, and detached with the point of the knife. The ulna was 
now made to project backwards, and the soft parts separated from 
it on either side with the bistoury, for the space of three-quarters 
of an inch ; the knife being carried on with the edge in contact 
with the inner side of the bone, so as to avoid the nerve which 
runs parallel with its sloping surface. The carious head of the 
ulna, which was soft and filled with fatty matter, was then detached 
with the saw and chisel, and its whole articular face with the point 
of the coronoid process twisted away with the forceps. The base 
of the coronoid process was not removed, as this was covered 
with the insertion of the brachialis anticus, and forms no part of 
the joint. The head of the radius, on which the cartilage was 
softened, was pushed up so as to project from the orbicular liga- 
ment, and snipped off with the cutting pliers. All the pulpy 
portions of synovial membrane, including that of the two sigmoid 
fossa?, were removed. 

The forearm was now placed in a middle position between 
pronation and supination ; but to do this it was necessary to divide 
the orbicular ligament of the radius, which resisted the movement. 
The cavity of the wound was sponged clean of blood, two small 
arteries were tied, and the flaps closed with six sutures passed 
merely through the integuments. The elbow was but slightly 
bent, in order to favour for the first five days union by first inten- 
tion in the divided integuments. Simple dressings were applied, 
and a patent felt elbow splint well padded secured round the 



joint with a figure of 8 bandage. The arm in addition was fastened 
to a pillow, and rested upon an inclined plane. About eight 
ounces of blood were lost during the operation. 

The patient was placed under the free use of a solution of 
morphia in camphor water, and directed to keep the wound well 
wetted with a cold astringent lotion. The wound united nearly 
throughout by first intention, and notwithstanding a slight attack 
of pneumonia, which came on after the operation, he was suffi- 
ciently well on the ninth day to leave for his residence at a dis- 
tance of about twenty miles from the city. Passive motion was 
directed to be kept up for a considerable period in the joint ; and 
though the injunction was but imperfectly complied with, the 
patient has preserved a strong and useful arm, with free flexion 
and extension at the elbow. The superficial disease of the bones 
adjoining the articular structure, did not in the least interfere with 
the cure ; and it is questionable if the result would have been so 
good if a larger portion of the ends of the bones had been removed, 
as in the ordinary process of Moreau and Syme. 

Removal of the end of the humerus only. (PI. XXIX. fig. 1.) 
— If there is reason to believe that the humerus is the only bone 
affected, it will be necessary to raise only the upper flap. Moreau 
under these circumstances made an incision three inches long 
down to the bone on either side of the humerus, terminating on 
the epicondyle and the epitrochlea — the two lateral tuberosities 
above the joint. He united the lower ends of these wounds by a 
transverse incision through the skin and the tendon of the triceps, 
just above the olecranon. The flap was then raised and drawn 
backwards, the soft parts separated on the sides and front of the 
bone, and a plate of wood or metal passed between them and the 
bone. The end of the humerus was next divided at the point 
seen in the plate with the common amputation saw. It remained 
then only to open the joint from behind, raise up and swing for- 
ward the fragim nt, and detach it from its remaining connections. 
If the humerus is alone diseased, the operation is now completed, 
and the flap is to be drawn down and fastened with the twisted or 



(A B). The bands by which the soft parts are separated from the bone. 
(C). The chain saw of Jeffray or Aitken, with which this bone is cut. 
Fig. 5. — View of the same operation after the resected joint has been extracted through the wound, leaving the 

space (D). 
Fig. 6. — Closure of the lips of the wound by three hare-lip sutures on either side. 

Fig, 8.— View of the joint resected in figs. 4 and 5— consisting of the ends of the two bones of the fore arm and 
the first range of carpal bones. 

(Fig. 7.) RESECTION OR EXTIRPATION OF THE RADIUS ENTIRE. 

A longitudinal incision over the whole length of the radius has been made through the skin and aponeurosis, and 
from the lower end of this, a short transverse cut through the skin is carried over the back of the wrist. The 
supinator radii longus and the two radial extensors (a, a), have been separated from the inner side of the bone, 
the radius isolated on all sides and divided in the middle. The lower half of the radius has also been removed, 
after having been cut a second time so as to avoid injuring the two extensor muscles of the thumb (b). The 
posterior lip of the wound (c),is formed by the margin of the extensor muscles. To effect the isolation of the 
upper fragment, the supinator brevis (d), which enclosed the bone, has been divided longitudinally. • The period 
of the operation shown, is when the surgeon, having isolated and raised the upper fragment, is about to finish 
the division of its last ligamentous connections with the knife from the outer condyle of the humerus (/). At 
the lower end of the wound is seen the rounded articular surface of the first range of carpal bones, from which 
the radius has been detached. 
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interrupted suture. If, on the contrary, the ends of the ulm and 
radius are found affected, Moreau directs the two longitudinal 
incisions to be prolonged downwards on the sides of the radius 
and ulna as far as necessary, and to separate next the bones from 
the soft parts on their anterior surface, so as to pass a protecting 
compress upon which the bones are to be divided with a saw. 
The ends of the two bones are then to be dissected out, preserv- 
ing as far as possible the attachments of the tendons of the biceps 
and brachialis muscles. This method of proceeding sacrifices an 
unnecessary extent of the osseous structure, which, however 
swollen and inflamed it may be in the diaphysis, is seldom af- 
fected with caries, save in the epiphysis. It has appeared to me 



that the peculiar bony layer left by the final ossification of the 
septum of cartilage uniting the epiphysis with the shaft, has the 
effect of presenting an obstacle to the progress of the caries along 
the bone. In cases where the shaft of the humerus is, however, 
found so much diseased as to necessitate the removal of a piece 
so long as four inches, which has in some instances been taken 
away, it is questionable whether the removal of the limb by am- 
putation would not be the preferable resort. It has been proposed 
by Jeffray to cut away the thin ends of the bone without opening 
the cavity of the joint. But this method, besides the probability 
of removing an unnecessary extent of bone, is difficult of execu- 
tion, and incurs a risk of injuring the radial recurrent artery, which 



PLATE XXXI.— RESECTION OF THE BONES OF THE LEG AND FOOT. 

(Fig. 1.) (A). OF THE FIBULA. (Process of Seutin.) 

This operation, which admits of the removal of a greater or less portion of the body of the bone, without interfering 
with the joints, may occasionally be found to obviate the necessity of amputation. 

A long vertical incision has been made over the bone, through the skin (a) and the aponeurosis (b), which has cut 
longitudinally the peroneus longus (c) and the peroneus secundus (d). The muscles have been separated so 
as to expose the bone, which has been divided at its middle (e) with the chain saw. The saw has been a second 
time applied at (jf~), and the fragment removed. A third application of the saw (g) is shown over a compress 
(7t), (which protects the soft parts,) for the purpose of removing the upper fragment (i). At the bottom of the 
wound are seen the extensor (/c) and the peroneal vessels (I) the trunks of which have not been injured in the 
operation, some few muscular branches (m) only being cut. 

(B). EXTIRPATION OF THE CUBOID, AND RESECTION OF THE APOPHYSIS OF THE OS CALCIS. 

The cuboid has been extirpated by Moreau. The object of the drawing is to show the resources of the art in caries 
of the external portion of the tarsus. 
a. A quadrilateral flap of skin, reverted on the dorsal surface of the foot. With the flap is raised partially the 
short extensor muscle of the toes (6), which is detached at its origin, and serves to protect the long extensor 
tendons and superficial nerves, partially included in the reverted flap. The drawing represents the cuboid 
bone as having been completely removed. 

c. Tendon of the peroneus secundus. 

d. Portion of the tendon of the peroneus primus or longus, which runs under the sole of the foot. 

e. Articular extremity of the last two metatarsal bones. 

f. Middle cuneiform bone. 

g. Articular extremity of the apophysis of the os calcis, seen in the process of being divided by the saw or 
osteotome of Heine. The same useful instrument may be employed to resect the end of all the articular 
surfaces that surround the excavation, from which the cuboid bone has been taken. 

(Fig. 2.) RESECTION OF THE POSTERIOR PART OF THE OS CALCIS. 

A ~r incision has been made, and the two triangular flaps dissected and reflected so as to expose the posterior part 
of the bone. Two converging sections of the calcis have been made with the saw between the insertion of the 
tendo achillis and the place of origin of the plantar muscles from this bone. A third perpendicular cut has 
been made with the saw, uniting the first two in a truncated angle. 



(Fig. 3.) EXTIRPATION OF THE SCAPHOID BONE, AND RESECTION OF THE INTERNAL CUNEI- 
FORM. 

This operation, which has not yet been done on the living subject, is given by M. Bourgery as an example of what 
might be undertaken in case of caries of the internal border of the tarsus, involving either the articulation of 
the scaphoid with the astragalus or cuneiform bones, or the latter bones at their place of junction with the 
metatarsal. 
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is found along the outer oblique edge of the brachialis anticuS 
muscle, immediately adjoining the capsular ligament, and sends 
a branch the size of a knitting needle to the humerus just above 
the external condyle. The plan of Syme, of first opening the 
joint, and proceeding as described in the case detailed by the 
author, will be found to give the best results. 



RESECTION OF THE RADIUS. (PL. XXX. Fig. 7.) 

The complete extirpation of this bone was effected by Dr. Butt, 
of Virginia, in 1825. It may be accomplished without much 
difficulty by the following process, described by Velpeau. The 
fore arm slightly flexed, and in the middle position between prona- 
tion and supination, the surgeon makes on the anterior and ex- 
ternal side of the radius, a longitudinal incision, from the external 
tuberosity of the os humeri to the styloid process of the radius, 
dividing all the intermediate parts down to the bone. From the 
lower extremity of this, a transverse incision is to be carried over 
the middle of the back of the wrist, in order to facilitate the dis- 
articulation of the carpal end of the bone. In the longitudinal 
incision, the course of the supinator longus is to be followed as 
much as possible, the short supinator being the only muscle that 
is to be divided across. The lips of the incision are to be held 
asunder by an assistant ; the muscles are to be detached from the 
middle part of the bone, and the latter divided with a chain saw 
or the cutting forceps. Each fragment is then to be raised sepa- 
rately and detached from the surrounding parts, keeping the edge 
of the knife applied close to the bone as it approaches the articu- 
lations at its ends. In removing the inferior fragment, it has been 
advised to saw it a second time below the extensors of the thumb, 
as it is otherwise difficult to avoid cutting them across. 

Partial resection of the radius where the extremities are not dis- 
eased. — This may be effected by a slight modification of the pre- 
ceding operation, so as to leave undisturbed the two extremities 
of the bone and the joints to which they belong, — the insertion of 
the biceps muscle above, and the grooves for the extensor muscles. 
The single longitudinal incision will be. all that is required. The 
bone is to be divided across near its two extremities, and the 
operation completed as in the foregoing method. 

Dressing. — The forearm having, after this operation, a tendency 



to curve itself to the external side, the limb should be sustained 
with a straight splint on its inner margin. Cicatrization takes 
place rapidly, and a new osseo-fibrous substance is ultimately 
found connecting the two ends of the bones, and preserving the 
natural straightness of the limb. 

Excision of the shaft of the ulna is never practised, except to a 
limited extent, as in cases of necrosis, or traumatic injuries, for 
which the rules have already been given. 

RESECTION OF THE WRIST JOINT. (PL. XXX.) 

Comminuted and complicated fractures and dislocations, caries 
and necrosis, are the principal causes which have led to the ex- 
cision of the lower ends of the bones of the forearm in a few in- 
stances, in some of which the operation has been attended w r ith 
success. The end of the ulna, which had separately undergone 
a compound luxation, has been many times happily removed, in 
cases where it has been difficult to replace and maintain it in its 
former position. The carpal end of the radius has also been 
resected separately under somewhat similar circumstances. 

The complete resection of this joint is necessarily a protracted 
and difficult operation. The dissection of the tendons, even if 
we divide the carpal flexors and extensors, (as being no longer of 
any use,) according to the direction of M. Bonnet, and the section 
of the articular ligament will demand a knowledge of the struc- 
ture more precise than is possessed by practitioners in general. 
The wound will be filled with fibrous and tendinous structures 
and more or less synovial tissue, whether we leave or remove one 
or both of the rows of carpal bones, which will render the chance 
of a satisfactory cure at least doubtful. In recent extensive in- 
juries of the bones, the operation may unquestionably often be 
practised with advantage ; but in a great majority of chronic cases, 
when the lesion is of so long standing and so extensive as to leave 
no chance of cure short of resection or amputation, the latter, with 
the substitution of an artificial hand, will generally be preferred. 

Of the various processes employed, those of Roux, Dubled and 
Bourgery, seem to merit the preference, and can be modified ac- 
cording as the necessity exists of removing a larger or smaller 
portion of bone. 

Process of Textor and Roux. — We may remove by this process 



a. A quadrilateral flap of skin, reflected from the inner upon the dorsal surface of the foot. 

b. Tendon of the long flexor of the great toe. 

c. Adductor muscle of the great toe. 

d. Tendon of the posterior tibial muscles cut across. 

e. Vertical section of the scaphoid by the osteotome of Heine, all the internal mass of the bone being removed. 
f Section, with the same instrument, of the posterior or scaphoid end of the internal cuneiform bone. 

(Fig. 4.) RESECTION OF THE HEAD OF THE FIBULA. {Process of Bourgery.) 

a. Cutaneous flap, reflected on the posterior surface of the leg. 

b. Vertical section of the upper part of the peroneus longus muscle, in order to lay bare the bone. 

c. Anterior tibial vessels, uninjured. They are seen forming the arch by which they get from the posterior to 
the anterior face of the leg through the interosseous ligament. 

d. Superior attachment of the soleus muscle. 

/. Articular surface of the tibia, which may also be resected if found diseased. 
g. Diseased extremity of the fibula, about to be removed with the bistoury. 
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the ends of either one of the bones separately, or take them both 
away at the same operation. In the latter case, it is not a matter 
of much importance whether the radius or the ulna be the first of 
the two bones detached. At times, it becomes necessary to re- 
move in addition the proper carpal bones. Each of these indica- 
tions forms a distinct stage in the operation. 

1. Resection of the inferior extremity of the radius. (PI. XXX. 
:. — The palm of the hand is to be rested on a table. The 

surgeon makes an incision along the external border of the radius, 
extending from the styloid process an inch and a half upwards. 
From the lower end of this, another, three-quarters of an inch long, 
la to be made across the back of the wrist. The triangular flap 
thus formed is to be dissected up, carefully denuding the bone 
with the bistoury, and turning off' the tendons and vessels. A 
chain saw is now to be carried by means of a curved needle round 
the bone, and the latter cut across from within outwards. The 
fragment is then to be raised and turned downwards, the pronator 
and the ligamentous connections of the bone divided with the 
knife, an assistant at the same time drawing to one side the exten- 
sor tendons with a blunt hook. 

2. Resection of the inferior extremity of the ulna. — The hand is 
to be strongly twisted outwards so as to expose the outer and 
back surface of the ulna. The flap is to be raised and the bone 
excised precisely as in the manner above detailed for the radius. 
It is to be observed, that between the two flaps thus raised on the 
side and back of the forearm there intervenes a portion of undi- 
vided integument, which serves to protect the extensor tendons. 

3. Resection of the carpal bones. — If these bones are involved 
in the lesion, the superior range of bones may, without extending 
the lateral incision, be partially excised or removed entire. 

Dublcd employs only the first or longitudinal incision of Roux, 
removing first the end of the ulna, and subsequently acting on 
the radius. This plan will occasionally be found serviceable in 
removing fragments of the bones after recent injuries. Velpeau 
has modified this method of Dubled, by uniting the long incisions 
by another transverse one over the back of the wrist, and turning 
down the quadrilateral flap thus formed, so as to act upon both 
bones at once with a common saw ; but if it be necessary to re- 
move the carpal bones, the flap is to be separated further down- 
wards towards the fingers. 

Process of Bourgery. (PI. XXX. figs. 4, 5, 6.) — This is an 
application of the method already described in reference to the 
shoulder joint. A longitudinal incision is to be made on either 
side of the arm, and the intervening soft parts separated from the 
bones in the form of a bridge. The diseased part is then to be 
removed with a chain saw — one section being made above the 
wrist, and the other through the range of carpal bones below the 
limits of the disease. The operation, however, is attended with 
considerable difficulty, and has not yet been applied upon the 
living subject* 

RESECTION OF THE METACARPAL BOXES. 

The excision of a portion of the metacarpal bones has been 
many times practised with success, and presents in its results in- 
contestable advantages over the process for their disarticulation 
entire. It has been most frequently practised upon the first me- 



tacarpal bone in cases of caries, comminuted fracture or luxation ; 
and is more or less applicable to all, with the exception of the 
fifth, where it would leave a hand of less service to the patient 
than after the complete removal of this bone and its corresponding 
finger. 

Resection of the first metacarpal bone. — A longitudinal or cru- 
cial incision, or one in the shape of an L, is to be made over the 
back of the bone, corresponding to the part that is to be removed ; 
the lips of the incision are then to be separated, and the extensor 
tendons drawn to one side. The interosseal muscles are next to 
be detached from the sides of the bone, and the joint belonging to 
the extremity to be removed laid open. The bone is then to be 
snipped across with a strong pair of cutting forceps, and the frag- 
ment raised up and detached with a few touches of the knife. 

Dressing. — The wound is to be closed with adhesive straps, 
and supported by a few turns of the roller. A new dense and 
partly osseous tissue will, it is asserted, be subsequently formed, 
serving as a substitute for the portion removed. 

RESECTION OF THE METACARPOPHALANGEAL JOINTS. 

Caries, and comminuted fracture with crushing of these bones, 
have been the most frequent causes for which they have been 
excised. The head of the metacarpal bone or that of the pha- 
lanx, may either be removed separately; but in case of the thumb, 
both, if they are involved in the lesion, may be taken away to- 
gether. But in reference to the fingers, it would be better in a 
great majority of cases to remove the parts by amputation, ex- 
cising at the same time, if it be necessary, the end of the metacarpal 
bone. 

Operation. — If there be fistulous orifices about the part, these 
are to be laid open so as to expose the bone. Where this is not 
the case, an incision half an inch to an inch long is to be made 
on the back of the metacarpal bone, extending down to one of 
the commissures of the finger. From near the top of this a second 
incision is to be carried to the other commissure, and the V shaped 
flap between is to be raised and turned downwards. The extensor 
tendon is then to be loosened and drawn to one side, and the in- 
terosseous muscles separated from the sides of the bone. The 
lateral and anterior ligaments of the joint are next to be divided, 
without injuring the flexor tendons. The phalanx is now to be 
luxated backwards, and the diseased portion removed with the 
forceps or a small saw. If the head of the metacarpal bone is 
diseased, it is to be raised and divided in the same manner. 
During the progress of cure the two ends of the bones may become 
united by fibro-ligamentous tissue, so that it is possible that the 
tendons may again effect the movement of the joint. 

Extraction of the first phalanx. — This has been practised by 
Babe and Velpeau upon the thumb, so as to preserve the uses of 
the terminal phalanx. But we have so many means for curing 
the affections of the phalanges, that their extraction cannot, it ap- 
pears to me, be an operation often indicated. 

Operation. — An incision is to be made over the back of the 
metacarpo-phalangeal articulation, and extended a quarter of an 
inch beyond the articulation of the first phalanx with the second. 
The integuments are to be dissected off, and the extensor tendon 
drawn to one side. The metacarpo-phalangeal articulation is then 
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to be opened, as in the process last described. The phalanx is 
next to be luxated forwards, loosened upon its sides with the 
knife, and finally removed by opening its inferior articulation. 

RESECTION OF THE HEAD OF THE OS FEMORIS. 

The excision of the head of the thigh bone was practised for 
the first time by C. White, of Manchester, in 1769, and it is said 
with success. The operation has in all been done in eleven in- 
stances, five only of which, though (he statement is not considered 
•wholly incontestable, have been reported as successful — the pa- 
tients in the greater number of cases dying in consequence of the 
extension of the caries, the violence of the consecutive inflamma- 
tion, or of the exhaustion produced from excessive suppuration. 
The cases were all those of coxalgia, in which the caries of the 
bone was already more or less manifested. 

Notwithstanding the common fatality attending the ordinary 
treatment of coxalgia with caries of the head of the bone, there 
seems as yet little or no reason to believe that the chances of the 
patient would be improved by resorting to so severe an operation 
as that of excision of the deeply seated head of the femur. It 
could scarcely be considered justifiable, except in the advanced 
stage of the disease ; and then, as I have frequently observed on 
dissection, the acetabulum itself may be involved at its margins, 
perforated at its bottom by carious ulceration, and the periosteum 
detached to more or less extent on its pelvic surface, so as to set 
at defiance all attempts at cure by excision of the diseased por- 
tions. 

In recent gunshot injuries of the head and neck of the bone, 
for which it has been recommended by Guthrie and Ballingall, 
there is however a prospect that it may be employed with advan- 
tage in place of the frightful and precarious alternative of amputa- 
tion at the hip joint. It was tried by M. Seutin, in 1832, for an 
injury of this description received at the siege of Antwerp, but 
without success, the patient dying of gangrene on the fourth day 
after the operation. Several methods have been proposed to get at 
the joint where there exists no internal opening which admits of 
being enlarged for this purpose. 

1. Simple longitudinal incision. — This is the process of White ; 
and the one employed, with a little modification, by Seutin. It 
is to be made on the outer and upper part of the thigh, and the 
knife at once carried down to the bone, commencing a little below 
the crest of the ilium, passing over the great trochanter, and con- 
tinued for two or three inches below this prominence. The lips 
of the wound are to be well separated, and the capsular and round 
ligaments divided across. If the trochanter major is not diseased, 
the tendons attached to it are not to be divided. The knee is 
then to be carried inwards and upwards, and the head of the bone 
luxated through the wound and cut off with a saw. This process, 
however, will be found attended with considerable embarrassment, 
unless the head of the bone is detached, or the ligaments have 
previously given way. 

2. Formation of a flap. — Seutin transformed the longitudinal 
into a crucial incision, by dividing the integuments over the top 
of the great trochanter, so as to form four triangular flaps, which 
■were next dissected up. This afforded him space for the removal 
of fifteen splinters, and six inches of the top of the femur. 
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Rossi proposes to add to the inferior end of the longitudinal 
incision of White, a deep horizontal one, extending backwards 
towards the posterior and internal part of the thigh, thus forming 
a triangular flap, which is to be dissected up. 

Roux forms on the external side of the limb a large quadri- 
lateral flap, which is to be raised and turned upwards towards the 
abdomen. 

The semi-oval or triangular incision of Ja?ger, and the semi- 
lunar incision of Velpeau, appear to merit the preference. 

Process of Velpeau. — A semilunar incision having been carried 
behind the articulation from the anterior and superior spine of the 
ilium to near the tuberosity of the ischium, a large flap is to be cut 
with its base downwards, through the thickness of the muscles at 
the root of the limb. The flap is then to be raised, and the cap- 
sule opened on its posterior part. The thigh is next to be flexed 
and carried inwards, the round ligament divided, and a knife — 
passed between the head of the femur and cotyloid cavity — carried 
down along the neck so as to divide the remains of the capsular 
ligament, and allow the head of the bone to be pressed outward 
through the wound. The diseased portion is next to be removed 
with the saw. The limb is then to be placed in its natural direc- 
tion, and the flap fastened down with the twisted or interrupted 
suture. To this operation, which is necessarily very extensive, 
and involves the gluteus medius and minimus muscles, the pyra- 
midalis and the obturators, I should prefer the following process, 
with the second incision rendered so as to more completely cir- 
cumscribe the joint. 

Process of Jaeger. — A longitudinal incision on the external part 
of the thigh is to be commenced two inches above, and extended 
(cuttintr down to the bone) three inches below the trochanter. 
From the top of this incision, another four inches long is to be 
carried backward and downward. The triangular flap thus formed, 
is to be dissected off from the trochanter, and the bone turned out 
and excised as in the process of Velpeau. If the cotyloid cavity 
is found diseased, Jaeger proposes to excise it with a Hey's saw, 
or cauterize it with a heated iron. 

RESECTION OF THE KNEE JOINT. 

This operation, first performed by Park, of Liverpool, in 1781, 
in a case of white swelling, has been several times repeated by 
different surgeons. Of fourteen cases collected by Textor, four 
only have been considered completely successful, and in these the 
success was accompanied with considerable shortening of the limb, 
some deviation outwards when anchylosis did not take place, and 
permanent fistulous orifices. The great breadth of the articular 
surfaces, the necessity of dividing the attachment of many import- 
ant muscles, and the small remnant of tissue left to connect the 
thigh with the leg, at least after the ordinary processes for excision, 
and the previous exhaustion of the patient from protracted dis- 
ease, are so many reasons to eontraindlcate the operation in 
scrofulous affections of the joint. 

These various considerations serve to explain the discredit into 
which this operation has generally fallen, and the common pre- 
ference which is given to amputation of the thigh, and the sub- 
stitution of a wooden limb. Nevertheless, cases may occur in 
gunshot or other recent injuries, when the constitution is sound 
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and vigorous, that would justify the attempt to obviate the 
necessity of amputation, by partial excision of the bones of the 
joint. 

Process of Moreau. — Two longitudinal incisions are to be started 
from the sides of the joint, and carried up as high on the femur 
as the disease is supposed to extend, dividing at the same time 
all the parts down to the bone. The lower extremities of these 
are to be united by a transverse incision, which should pass just 
below the patella, and divide at the same time the skin, fascia, 
and ligaments, down to the joint. The flap thus formed is to be 
dissected off from the surface of the femur, and turned upwards, 
carrying with it the patella. A scalpel should then be carried 



along the posterior face of the femur, shaving it closely so as to 
detach it from the soft parts without injuring the popliteal vessels. 
A wooden splint, or a piece of thick leather, is to be passed be- 
tween the soft parts and the posterior face of the thigh bone, and 
the diseased surface of the condyles divided from above down- 
wards with an amputating saw. If the head of the tibia should 
also be found carious, the two lateral incisions are to be extended 
downwards, and another middle longitudinal one made, if it be 
necessary, from the front of the joint down to the spine of the 
tibia. The integuments are then to be dissected off and turned 
downwards, in the form of a single or double flap. The posterior 
face of the tibia is next to be separated from the soft parts, a 



PLATE XXXII— RESECTION OF THE BONES OF THE ANKLE AND FOOT. 

(Fig. 1.) RESECTION OF THE ANKLE JOINT. (Right side.) 

In this operation either one or both the lower ends of the two leg bones may be resected, as well as the upper end 
of the astragalus, in case the latter should also be found diseased. Independently of the danger and difficulty 
attending this operation, it leaves, even when successful, a limb of but little utility. Amputation is, therefore, 
justly preferred by most surgeons. The separate resection of the end of the fibula is perhaps all that would 
ever be justifiable. 

Lower end of the tibia. — This operation, which is shown chiefly for the purpose of illustrating its serious nature, is 
represented at the moment of termination. 

a. A rectangular flap of skin, reflected forwards on the leg. 

b. Section of the shaft of the tibia. 

c. Tendons of the anterior tibial and extensor muscles. 

d. Tendons of the flexor longus and posterior tibial muscles. 

e. Portion of the inferior end of the fibula. 

f. Peroneus tertius. 

g. Long flexor of the great toe. 
h. Internal saphena vein. 

i. Surface of the astragalus. 

k. Inferior end of the tibia luxated, about to be separated with the bistoury (/). Resection of the other bone of 
the leg is shown at fig. 3. 
On the same drawing is shown the extirpation of the metatarsal bone of the great toe. A flap of skin (m) is reverted 
on the back of the foot, exposing the extensor tendon of the great toe (?i), and that of the long flexor (o). The 
bone has been disarticulated at either end and drawn outwards, bringing into view the interosseous muscle 
(p), the first cuneiform bone (q), and the first phalanx of the great toe (r) with its sesamoid bones. At the 
bottom of the wound are seen the interosseous vessels. 

Fig. 2.) RESECTION OF THE METATARSOPHALANGEAL ARTICULATION OF THE GREAT 
TOE, AS PRACTISED WITH SUCCESS BY THE AUTHOR IN TWO CASES OF CARIES OF 
THE JOINT. 

a. Semilunar flap, reverted on the inner face of the bone. The line of incision has run through two fistulous 
orifices (/,/). 

b. End of the metatarsal bone, which has been loosened at the joint, isolated, raised on a thin splint, and divided 
with the saw. 

c. Posterior end of the first phalanx of the toe; carious, and subsequently removed. 

d. e. Extensor and flexor tendons of the toe. 



(Fig. 3.) RESECTION OF THE LOWER END OF THE FIBULA. 

The operation is shown at the moment of making the section of the shaft with a chain saw, 
a. Cutaneous flap reverted. 
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splint or spatula passed behind it for the protection of the latter, 
and the articular surface detached with the saw. 

Begin and Sanson have proposed to modify the first steps of 
the operation by half flexing the limb, and commencing the ope- 
ration with the transverse incision, carrying a narrow long-bladed 
catling directly down upon the front of the joint, dividing the liga- 
ment of the patella, and all the parts inclusively from one lateral 
ligament to the other. The longitudinal incisions are then to be 
made, and the operation continued as in the process of Moreau. 
The modification just described renders the operation much more 
rapid, and should be adopted whenever the state of the joint will 
allow the limb to be placed in the requisite position. 

Dressing. — The divided osseous surfaces are to be placed nearly 
in contact, the margins of the flaps secured with the twisted suture 
which should only embrace the skin, and the limb surrounded 
with the bandage of Scultetus, and supported in the extended 
position with the apparatus for fractured thigh. It is recommended 
by Jaeger and Syme to excise also the patella ; but if this be not 
diseased, it should unquestionably be left, as it will serve to 
furnish a broader basis for the subsequent union of the bones. A 
hollowed splint, well padded and placed below the knee, would, 
I believe, be found a useful adjuvant in preserving — which is so 
absolutely necessary for the first few days — the perfect immobility 
of the divided parts. 

RESECTION OF THE FIBULA. 

As this bone in regard to its size and uses forms but a secondary 
part in the structure of the superior two-thirds of the leg, its upper 
extremity, or even a considerable portion of its shaft, may be re- 
moved, when diseased beyond all other chance of cure. 

Excision of the upper extremity. (PI. XXXI. fig. 4.) — This 
operation was first performed by Beclard, (1819). 

Process of Bourgery. — The leg is to be partly flexed and laid 
upon its inner side. A longitudinal incision is to be commenced 
half an inch above and a little more in front of the head of the 
bone, (which may be felt with the finger,) and extended downward 
as far as the bone is diseased. From either end of this, two 
transverse incisions are to be made posteriorly, and the flap thus 
formed dissected and turned off. The fibres of the peroneus 
longus are now to be detached, and the bone denuded at the point 



at which we wish to divide it across. The end of the fragment 
is then to be raised, and swung a little from side to side to favour 
its detachment from its articulation with the head of the tibia. 
During this step, care must be taken to cut close to the bone, in 
order to avoid the anterior tibial nerve. 

Excision of the shaft. (PI. XXXI. fig. 1.) — This operation was 
done by M. Seutin for necrosis, by the following process. The 
leg lying on its inner side, an incision was made along the exter- 
nal border of the fibula, proportioned to the extent of the disease, 
dividing the skin and peroneii muscles down to the bone. The 
lips of the incision were held asunder by an assistant, while the 
surgeon separated them on either side from the bone ; a compress 
was then introduced below, so as to protect the soft parts, over 
which he passed the chain saw and divided the bone from within 
outwards, at either end of the diseased portion. The cutting 
forceps would, however, answer well for the division of the bone. 
If the soft parts are shaved carefully from the surface of the bone, 
the peroneal vessels will not be injured; and the wound, which 
is regular and superficial, will be quickly found to cicatrize. 

RESECTION OF THE ANKLE JOINT. 

This is an operation many times performed by the older sur- 
geons in cases of caries, white swelling, and complicated fracture 
and luxation. But even when the wound healed up kindly, which 
it is little disposed to do, the limb was left so stiff and weak that 
the patient was only able to move about with the aid of a pair of 
crutches or a cane. The operation may, therefore, be considered 
obsolete; or, if employed at all, proper only in cases of traumatic 
injuries of the joint. Many processes have been devised, but the 
following has been the most often followed. 

Process of Moreau. Two incisions in []. (PI. XXXII. fig. 4.) 
— A longitudinal incision three inches long is to be made over the 
external border of the fibula, terminating a little below the exter- 
nal malleolus. A transverse incision is to be extended in front 
from the lower end of this round the malleolus, as far as the ten- 
don of the peroneus tertius. The flap of skin is to be dissected 
and turned up ; the tendons of the two lateral peroneal muscles 
are to be separated from the bone, and the latter divided across 
just above the level of the joint with a mallet or chisel, or, which 
would be found to answer better, the chain saw or large cutting 



b. Tendons of the two large peroneii muscles. 

c. Band passed below the bone to protect the soft parts, over which the chain saw (d) has been passed for the 
purpose of dividing the bone. The bone is subsequently to be raised and detached with the bistoury in the 
manner shown at fig. 1. 



(Fig. 4.) RESECTION OF THE ANKLE JOINT ENTIRE. (Process of Moreau.) 

The objections to this operation are the same as those noticed in relation to fig. 1. By the operation seen at fig. 
4, but a small portion only of the ends of the bones can be removed. It is shown at the moment of termination. 
If necessary the articular surface of the astragalus may be removed by the same process. Two |_ shaped 
incisions have been made over either bone of the leg, and the two cutaneous flaps (a, b) reverted. On the side 
of the wound (c) are seen the tendons and flexor muscles of the toes, as well as the posterior tibial vessels and 
nerve, and the peroneal vessels. The internal saphena vein is seen passing down on the inner face of the flap 
(a). The place where the two bones of the leg are divided is seen at d. The articular surface of the astragalus 
(e) may, if found diseased, be readily removed by the osteotome of Heine. 
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forceps. The fragment is now to be swung out from its bed and 
detached from its ligamentous connections with the knife. In 
order to remove the tibia, a similar flap is to be formed over the 
inner side of the joint — the transverse incision extending in this 
instance as far as the tendon of the anterior tibial muscle. The 
flap having been reflected upwards, the muscles and vessels are 
to be carefully separated from the anterior and posterior faces of 
the bone, as far up as it may be considered necessary to remove 
the piece. The division of the bone may then be made from 
behind forwards, or from before backwards, as is found most 
convenient, with a narrow-Waded saw, which is to be conducted 
through the wound on the surface of the finder — the soft parts 

o or 

on the opposite side of the bone being protected by a compress 
against injury from the teeth of the saw. The fragment is then 
to be pulled over and detached from its ligamentous connections 
as in the former case, taking care to avoid injuring the posterior 
tibial nerve and vessels, as well as the three large tendons which 
pass downwards to the hollow of the os calcis. If the surface of 
the astragalus participates in the disease, it may be cut away with 
the gouge or the chain saw. If the tibia only be diseased, it is 
considered best to remove wi:h it the end of the fibula, in order 
to prevent a tendency in the foot to deviate to the other side. 

Dressing. — The flaps are to be fastened down with some points 
of suture, the osseous surfaces brought together, and held immov- 
ably fixed in an appropriate apparatus. 

RESECTION OF THE TARSAL BONES. 

Caries, compound fractures, and complicated dislocations are 
the more ordinary causes for which excision has been practised 
upon the various tarsal bones. Though success has in several 
instances succeeded the operation for earies of these bones, it has 
on the whole been so little common, in consequence of the extent 
to which the synovial membranes of the different joints of the tar- 
sus are involved, the affection of the surrounding tissues, and the 
liability of the disease to return from the difficulty in extirpating 
it completely, that the operation has not received by any means 
the general sanction of the profession. Still, under favourable 
circumstances, it might be tried with propriety as an alternative 
against amputation. The partial excision of the back part of the 
os calcis, as it involves no joint, may be often practised with the 
greatest advantage in cases of caries of that bone. In severe 
traumatic injuries of the bones, the operation offers greater pros- 
pect of success, and especially in cases where the astragalus is 
broken in pieces or thrown forwards upon the dorsum. Two 
instances of comminuted and compound fracture of the astragalus 
in young persons have nevertheless done well in my hands with- 
out operation — the adherent pieces of bone- which were allowed 
to remain being subsequently consolidated so as to preserve the 
foot, though the cure was attended with anchylosis and an outward 
convexity of the ankle joint. 

Bisection of the astragalus.. — For the excision of any of the 
tarsal bones, general rules only can be given. In cases of luxa- 
tion this bone will form a prominent tumour on the back of the 
foot, over which the skin will be tightly strained. This must be 
opened at any point most favourable to the extraction of the bone, 
taking care to avoid at the time any injury of the neighbouring 



tendons or of the anterior tibial vessels. Some difficulty will be 
found in separating the interosseous ligament, which unites it to 
the calcis, in cases where it is not to a considerable extent torn in 
the displacement. After the cure, the joint will most usually be 
found anchylosed. 

Resection of the os calcis. (PI. XXXI. fig. 2.) — From the great 
size of this bone, and its position directly below those of the leg, 
excision is practised only for the diseases of its posterior promi- 
nence, or of its outer or inner margins. The skin is to be laid 
open by an incision in [~, or a crucial cut; my own practice is to 
make first a semicircular incision just above the callous margin of 
the heel, and then split the flap thus marked out by a cut to the 
bone down the median line of the heel. The flaps are to be dis- 
sected off from the surface of the bone. If the caries be superfi- 
cial, it may be removed with a strong knife, the gouge, or a Hey's 
saw. If more deep, the whole protuberance may be removed as 
seen in the drawing — by dividing it first with the saw from above 
downwards, so as to leave the attachment of the tendo-achillis; 
and again from below upwards, so as not to disturb the attach- 
ment of the plantar muscles; the piece finally being detached with 
a narrow-bladed saw, or with a chisel. If the caries extend into 
the body of the bone, it is to be scooped out with a gouge or a 
curved scalpel. 

Velpeau recommends for the purpose of opening the skin, a 
semilunar incision, as more likely to unite better, and leave a less 
troublesome cicatrix. But whatever course be pursued in this re- 
spect, the scar remains tender to pressure, and is liable to ulcerate. 

Resection of the cuboid and cuneiform bones. (PI. XXXI. fig. 
1, 3.) — In a case of caries of the bones on the outer side of the foot, 
accompanied with a fistulous ulcer, the elder Moreau raised a 
quadrilateral flap of skin, with its base inwards, and turned it 
over the dorsum of the foot. The tendon of the peroneus longus 
was drawn outwards, and the belly of the short extensor of the 
toes cut and turned inwards, so as to expose the affected bones. 
From the extent of the caries he was obliged to remove the cu- 
boid, the third cuneiform, the posterior extremity of the fourth 
metatarsal bone, the internal side of the extremity of the fifth, 
and lastly the articular surface by which the calcis was united to 
the cuboid. The operation was successful; the great cavity formed, 
was in a great measure subsequently filled up with osteo-fibrous 
matter, and the patient regained the movements of the foot so as 
to be able to walk with facility. 

In a nearly similar case, Velpeau excised in the following man- 
ner one-half of the cuboid and the bases of the fifth and fourth 
metatarsal bones. A longitudinal incision was made along the 
external border of the foot; another was drawn perpendicularly 
from this over the junction of the tarsus and metatarsus, and the 
two triangular flaps thus formed dissected up. The bones were 
then denuded, cut through with the wheel saw, and removed. 
The cavity left was about three-quarters of an inch deep. The 
wound was filled with charpie, and the flaps closed over it. At 
the end of three months, the cicatrization was complete, and the 
patient recovered almost without deformity. 

RESECTION OF THE FIRST METATARSAL BONE. 
In regard to each of the four smaller metatarsal bones, excision 
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■with preservation of the corresponding phalanges is never at- 
tempted, amputation of the whole being preferred, as the toes if 
left could only serve as an incumbrance. But for disease limited 
to the first metatarsal bone, partial excision has been occasionally 
practised, in order to preserve more effectually the points of sus- 
tentation at the foot. A quadrilateral, a crucial, or T shaped flap 
is to be turned from off the bone. The extensor tendon is then 
to be pushed to one side, and the metacarpophalangeal articula- 
tion opened. The head of the bone is next to be luxated, and a 
knife passed behind it so as to separate its body from the soft 
parts so far as the disease extends. A protecting compress is then 
to be passed below, and the bone divided with a saw or cutting 
forceps. 



RESECTION OF THE FIRST METATARSOPHALANGEAL ARTICULA- 
TION. (PL. XXXII. Fig. 2.) 

Process of the author. — In 1836, I removed at the Philadelphia 
Hospital the entire metatarso-phalangeal joint of the first toe, 
preserving two-thirds of the first and the whole of the second 
phalanx. The case was one of caries, caused by a spike-nail 
run through the joint. The whole structure of the articulation 
was swollen and thickened, and two fistulous openings existed 
low down on the side of the foot. I made a semicircular inci- 
sion, which traversed these openings, and dissected the flap, the 
base of which was towards the heel, so as to turn it backwards 
upon the foot. This exposed completely the inner surface of the 
joint, and about half the length of the metatarsal bone. The joint 
was next opened, the metatarsal bone isolated from the tendon 
and the surrounding parts, and divided across near its middle 
with the metacarpal saw. On the removal of the fragment, the 
end of the phalanx was found carious; this was pushed out 
through the wound, and a portion a quarter of an inch long re- 
moved with the saw. The interior structure of the adjoining part 
of the phalanx, which was soft and spongy, was scooped out with 
the end of the scalpel. The ends of the divided bones were then 
put in contact, and the flap brought down and secured with 
adhesive straps and a retaining bandage. Some suppurative dis- 
charge continued for three weeks at the posterior angle of the 
wound ;~but it ultimately healed up well. Solid union took place 
between the divided bones, and the patient preserved his toe, 
which w r as found after the cure about three-quarters of an inch 
shorter than the other. The only difficulty encountered in the 
after treatment, was the tendency of the extensor muscle to ele- 
vate the point of the toe. Should I again have occasion to excise 
this joint, I would prefer to divide this tendon, in case I approxi- 
mated the bones, inasmuch as the necessity for its use would be 
greatly diminished afterwards; as the middle phalangeal joint, in 
regard to position and office, supplies the place of the one ex- 
cised, and there would be reason to expect that the reunion of the 
divided tendon would be sufficiently perfect to prevent (in con- 
junction with the dressing) the flexor muscle from drawing the 
point downwards. 

Since the publication of the first edition of this work, the author 
has, in another instance, resected this joint for caries by the pre- 
ceding process. The operation was performed at the Philadelphia 
Hospital during his clinical service for the winter of 1844-5. 
34 



The precaution of dividing the extensor tendon was observed ; 
and this not only served to prevent the elevation of the toe but 
diminished its tendency to retraction, so that the cure took place 
with scarcely any shortening or deformity. 

M. Petriquin reports a similar operation done by Professor Reg- 
noli, of Pisa, in the case of a girl twenty years of age, and which 
he saw in the progress of cure. By this mode of operation we 
preserve well the shape of the foot. In cases where I have re- 
moved the metatarsal bone and phalanges of the great toe, there 
has been a tendency in the remaining toes to turn inwards, from 
the want of resistance. In one case, so much inconvenience was 
felt from the second toe rubbing against the side of the boot, that 
I was compelled to extirpate it at the root. 

RESECTION OF THE FIRST METATARSAL BONE ENTIRE. (PL. 
XXXII. Fig. 1.) 

The bone is to be uncovered on its side by the raising of a 
quadrilateral flap, with its base upwards, unless there be some 
fistulous openings in the skin through which it is desirable to pass 
the knife, and which may make it necessary to modify the shape 
of the flap raised into that of a T, an X, or an L. The bone is to 
be carefully isolated from its extensor tendon and the interosseous 
vessels, (which are to be drawn to one side,) and separated from 
the phalanx at the metatarso-phalangeal joint. It is then to be 
drawn from its bed, loosened from all its connections on the outer 
face with the knife, and removed at its articulation with the 
cuneiform bone. Velpeau finds it more convenient to divide the 
bone in the middle with the chain saw, and remove each fragment 
separately. 

In the only instance which has come under my notice of the 
entire removal of this bone, — that of a gentleman from Pittsburg, 
in this state, — no fibro-osseous substitute for the bone had been 
formed, and the toe perfectly loose posteriorly, was placed by the 
action of the extensor muscle nearly upright on the dorsum so as 
to form a useless incumbrance. On the whole, it would be un- 
questionably better, when there is no portion of metatarsal bone 
left to give the phalanges a solid support, that these should be 
removed at the same time with the former. 



IV. AMPUTATIONS. 

THE OPERATIONS FOR AMPUTATIONS OF THE EXTREMITIES ARE 
DIVIDED INTO TWO GREAT CLASSES, ACCORDING AS THE FINAL SEPA- 
RATION IS MADE ACROSS THE CONTINUITY OF THE BONES, OR AT THE 
PLACES OF THE JOINTS WHERE THE ENDS OF THE BONES ARE MERE- 
LY CONTIGUOUS. 

AMPUTATIONS IN GENERAL. 

In a treatise on operative surgery like the present, it must be 
evident that an attempt to point out the kind of accidental injuries 
and diseases that render amputation proper, would lead far beyond 
its proper scope. To state, as is common with authors, that the 
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affections which more or less frequently require amputation are 
malignant diseases, such as the various forms of cancer, many 
non-malignant tumours that have become incurable, or have de- 
stroyed the usefulness of a limb ; some of the severer forms of 
necrosis, caries, gangrene, white swellings, compound or compli- 
cated fractures, and dislocations and wounds, would be but a 
mere barren enumeration of causes, of little value to the student. 
The question involved in determining as to the propriety of am- 
putation is, in many cases, one of exceeding delicacy and impor- 
tance, and rests upon circumstances so numerous and variable, 
that it is impossible briefly to point tbem out, — the nature, the 
seat, the extent, the duration of the lesion, the degree to which 
the system has already sympathized with the disease, the age and 
constitution of the patient, the favourable or unfavourable circum- 
stances in which he is placed, — each one of which may, on par- 
ticular occasions, exercise a governing influence in the judgment 
of the surgeon. The reader, therefore, is referred, in respect to 
the indications of amputation, to the various treatises on surgery, 
in which he will find a particular consideration of the different 
forms of injuries and diseases that necessitate this operation; and 
especially is he recommended to embrace every occasion for the 
study of surgical pathology ; a subject of the most vital importance 
to the practitioner, and which, though it has not yet received the 
due degree of cultivation to which it is entitled, has done much 
towards teaching the mode of curing numerous diseases, that 
formerly subjected the patient to the mutilation of the amputating 
knife. To come to a right decision in every case submitted to his 
judgment, it is necessary for the surgeon to determine as positive- 
ly as possible, the present condition of his patient, what are the 
exact parts involved in the disease, and what is the character of 
the morbid alterations both local and general. It is necessary 
also to look as it were into the future, in order to determine the 
probable result of the case, if no operation be practised ; and if 
one be resorted to, what is likely to be the ultimate fate of the pa- 
tient. Balancing these important questions in his mind, he should 
calmly decide in favour of that course that gives the greater pros- 
pect of good, recollecting the rule of Sanson, as modified by Dr. 
King,* " that amputation ought only to be performed when the 
danger and inconvenience to which it exposes the patient, are less 
than those of the disease treated otherwise." Even when fully 
imbued with the knowledge of his profession, the surgeon will 
often find himself placed in a most responsible and delicate posi- 
tion, in which he will require the counsel of a professional friend ; 
as where a large limb is the part involved, and there is hope that 
the operation may be avoided, as well as great danger that delay 
may render it impracticable or futile. It is not, perhaps, saying 
too much, when I aver, from the frequent opportunities which I 
have had of witnessing their performance, and the fair share that 
has fallen to my own lot, that from a combination of erroneous 
judgment and a mistaken motive of humanity, the performance of 
these operations is frequently deferred until their chances of suc- 
cess when practised have been considerably compromised. 

PLACE OF ELECTION*. 

When the amputation of a limb is considered requisite, it be- 
• Cyclop. Pract. Surg., art. Amputation. 



comes necessary to decide at what point it should be practised. 
This has led to the distinction, by the French surgeons, of, 1, the 
place of necessity when there is no choice of site, there being but 
one spot where the operation can be performed at all without 
serious inconvenience; 2, the place of election, when there is a 
choice of several positions at which the limb may be amputated. 
But in truth, that should be considered the place of necessity 
which combines the best chance of the patient's recovery, and the 
formation of a sound and serviceable stump ; yet while there exists 
such a difference of opinion among surgeons in reference to this 
subject, it will be found convenient to retain these terms. 

INSTRUMENTS. 

The instruments that have been used for this operation are 
very numerous. They may be classed under the following 
heads: — 

1. Those for arresting the circulation in the arteries. These 
consist of the common tourniquet, the compressor of Dupuytren, 
and the garot of Morand.* Many surgeons, however, dispense 
with these instruments altogether, inasmuch as they dam. up and 
cause a waste of the venous blood, and sometimes fetter the move- 
ments of the operator, and trust to pressure made on the great 
arterial trunk of the limb by the fingers of an experienced assistant. 
The possibility of an inadvertent relaxation of the force applied, 
and an unusual bifurcation of the main artery, often found in the 
arm, and in rare instances met with in the thigh, f are causes which 
render pressure with the finger less suited for general adoption than 
the use of the tourniquet. In certain instances, however, as in 
amputation at the top of the thigh and the shoulder, and in cases 
of children, it is employed in preference to any other means of 
stopping the circulation in the vessels. 

2. Of those for dividing the soft parts. — These should consist 
of four amputating knives of different shapes and dimensions, 
and one or two common scalpels. Of the amputating knives, I 
prefer one, for the circular operation on large limbs, eight inches 
long in the blade, straight on the edge so as to cut from the heel 
to the point, and sufficiently thick on the back to be firm and re- 
sisting ; the handle should be nearly as heavy as the blade and 
not too long, in order that it shall feel well in the hand and be 
readily manoeuvred. A sharp-pointed knife, seven inches long in 
the blade, and double edged near the point, will be convenient 
for circular operation on the arm, and the formation of flaps in 
various positions, but especially from without inwards. Two 
narrow catlings will be needed ; one of which should be ten inches 
long, for the cutting of flaps from within outwards, and the disar- 
ticulation of the two great joints; and one five inches long for the 
division of parts in the interosseous spaces. 

3.. Those for dividing the bone. — These should consist of one 
large saw, resembling that of the joiner, widely set on the edge, 
for the section of the large bones; a smaller and finer one, either 
with a bow back or a simple straight blade, for the division of 

* The English tourniquet may be seen applied at PI. XLIII. The other in- 
struments at PI. VII. 

f Sir C. Bell encountered the anomaly in the femoral in a case where he had 
performed the Hunterian operation for popliteal aneurism. The anomaly was 
revealed by the failure of the operation, and the death of the patient. Prof. 
Quain met with this division of the femoral, but once in near 1200 cases. 



AMPUTATIONS. 



135 



splinters and the smaller bones; a pair of cutting forceps, which 
may also be used for the latter purpose, and an ordinary pair of 
bone nippers for the snipping away of any splintered edges re- 
maining after the section of the bone. 

4. Those for securing the vessels. — These will consist of the 
dissecting or artery forceps for securing the large vessels, — to do 
which neatly two will be required ; one for seizing the artery on 
the surface of the stump, and the second for separating it from 
the nerves and other surrounding parts, to facilitate the proper 
application of the ligature: — two tenacula for the raising of the 
lesser arteries, and a few suture needles, furnished with ligatures 
of different sizes, to make the mediate ligature of some of the 
smaller vessels after the manner of Pare, (see page 34,) when 
their orifices cannot be discovered, or their walls are so softened 
as not to bear the knot; scissors curved and straight; and a large 
linen compress, split for half its length into two or three strips, 
according as the part to be amputated is provided with one or two 
bones. 

Dressing. — The apparatus required for the dressing of the stump, 
is nearly similar to that needed after other extensive operations : 
warm water and sponges, adhesive straps of various lengths, and 
a vessel containing boiling water, against the sides of which the 
straps are to be warmed ; two or more small pieces of linen, in 
which to enclose the ends of the ligatures ; lint, linen compresses, 
and two roller bandages each two or more yards in length. The 
Malta cross may if desired, be used to cover the stump; but the 
pad of charpie, tow, and even the cushion of down, formerly used 
with the object of soaking up the discharges, are now properly 
abandoned. 

THE POSITION OF THE PATIENT, THE SURGEON, AND HIS 
ASSISTANTS. 

The room where the operation is to be performed ought to be 
well lighted, and not far distant from where the patient is after- 
wards to be placed in bed. It is commonly the custom previous 
to subjecting the patient to the amputation of a large limb, or any 
other severe operation, to administer a full dose of opium, for the 
purpose of allaying excitement and diminishing the susceptibility 
to pain. This is not, however, universally practised. The bow- 
els ought to have been thoroughly opened the day before the 
operation, so as to render their action unnecessary soon after, as 
well as to diminish the risk of constitutional irritation. When the 
patient has made up his mind to the operation, he should not be 
kept in suspense, but all the necessary preparations made as 
quickly as possible. If the operation is to be performed on the up- 
per extremities, he may be seated on a chair; if on the lower, he 
is placed on a convenient table or bed, and the diseased extremity 
drawn aside so as to be easily accessible ; but the position will 
vary more or less according to circumstances, and depends greatly 
upon the part which is to be removed. For the amputation of the 
smaller limbs but one or two assistants are required, the operator 
himself taking hold of the part to be removed with his left hand. 
In that of the larger limbs from four to six are necessary, some 
of which at least ought to be professional men, or at least well 
acquainted with all the particulars of the proceeding. One has 
to regulate the compression of the principal artery either with the 
tourniquet or with his fingers. If the tourniquet be chosen, it 



ought not to be tightened till the operator is ready to begin. In 
cases where the artery cannot be felt from its being deeply co- 
vered by fat or enlarged lymphatic glands, where instead of one 
main branch the limb is abnormally supplied with several arterial 
trunks, and in places where no bone lies close to the vessel, the 
use of this instrument is positively indicated. The second assist- 
ant is to hold the limb with both hands above the place of ampu- 
tation, to retract the skin and the divided muscles, and in general 
has to give the limb the most convenient direction for the operator 
to use the knife with freedom. The third assistant holds the limb 
below; his attention should be particularly directed to keep it 
fixed, and when the bone is being sawed through to prevent its be- 
coming inclined either upwards or downwards, which might bind 
the saw or cause a splintering of the bone. It is recommended 
that he should kneel down, and as soon as the limb is separated 
remove it out of sight of the patient. A fourth hands succes- 
sively the instruments to the operator; and one or two more are 
sometimes needed, especially in operations at the hip or shoulder 
joints, to assist in the ligature of the vessels, to aid in holding 
the patient, or assist in his restoration if he become faint. The 
position of the operator himself varies according to trre part to be 
amputated ; it depends also in a great measure upon the method 
he intends to follow, and will, therefore, be noticed in the de- 
scription of the different processes. 

METHODS OP OPERATION. 

These are three in number: — the circular, the flap, and theoval 
ovoblique; and are distinguished merely by the manner in which the 
soft parts are divided. 

Circular rn.ethod. — This is the oldest of all, and dates its origin 
from the time of Celsus — is apparently the most simple, and is 
still perhaps the one most frequently employed. The soft parts 
are here divided by circular incisions, carried completely round 
the limb ; and to form a good stump, it is requisite in the first 
place that the knife be applied and carried round exactly at a 
right angle with the longitudinal axis of the bone; secondly, that 
the end of the incision fall straight on the point where the knife 
was first applied; and lastly, that the skin and muscles saved on 
the outside be sufficient to cover completely the end of the bone 
after the limb has been removed. According to the old method 
of Celsus, all the parts were divided at once down to the bone, 
dissected off' from it for some distance, then retracted and the bone 
sawn through. But in this way it was found impossible to preserve 
skin and muscles enough to cover the stump; Mursinna, Rust and 
Dupuytren have, however, in certain cases attempted to revive 
the practice under some modifications. To attain the above- 
mentioned object with greater certainty, Cheselden and Petit 
practised a division of the soft parts by two separate circular 
incisions, the first dividing the skin and fat down to the aponeu- 
rosis; then retracting the skin and dividing the muscles some- 
what higher up by a second circular cut. To this, B. Bell added 
the advice, previously given by Celsus, to dissect the muscles 
from the bone for some distance, so as to be able to use the saw 
higher up ; and Louis, who had observed that the outer layer 
of the muscles contracted more during the operation than that 
attached to the bone, recommended the division of the super- 
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ficial layer at the time of the first incision through the skin, and 
that of the deeper muscles somewhat further up by a second cut. 
Dupuytren modified this proceeding by cutting through at once 
down to the bone ; and then after the skin and superficial muscles 
had retracted, dividing by another circular incision the deeper 
seated layer again somewhat higher up. 

The plan commonly followed now is ascribed to Desault, 
though his original proceeding has been somewhat modified. The 
first incision is carried through the skin and cellular tissue alone, 
at a distance proportioned to the thickness of the limb below the 
point at which the bone is to be cut. The operator holds the knife 
firmly in his hand, passes his arm under the limb so as to encircle 
it, and applies the edge of the knife, near the heel, perpendicularly 
upon that side of the limb which is directed towards him ; and 
then, drawing the knife with a sufficient degree of pressure in a 
circle round it, brings up the heel perpendicularly at the place 
where the incision first began. Some surgeons divide first the. 
upper part of the skin in a semicircle, and then the lower half in 
the same manner ; and this undoubtedly is more easily done, 
though neither so sure, so neat, nor so rapid. That the skin may 
be retracted more readily, its cellular attachments to the fascia are 
now divided with the point of the amputating knife or a bistoury ; 
if it cannot be retracted far enough, it will be better to turn it 
completely back like the cuff of a coat, as first recommended by 
Alanson. Besides this, some slit it open at the sides, or more 
unwisely remove a triangular piece out of it for the purpose 
of covering the stump more smoothly, since the retraction of the 
cicatrix and the action of the absorbents will remove the puckered 
angles left at the time of the first dressing. About half an inch 
below the retracted skin, the muscles are next cut through by a 
circular incision down to the bone. The cone, which projects in 
consequence of the deep-seated muscles having contracted or been 
drawn less far back than the superficial, is then divided again on 
a level with the superficial layer. With a smaller knife the ope- 
rator then proceeds to dissect off the muscular fibres from the 
periosteum for about an inch further upwards, so that the divided 
bone may be afterwards imbedded, as it were, in the muscles; 
but care should be taken not to denude it farther than it is to be 
sawn off, as it would otherwise be liable to mortify, exfoliate, and 
seriously disturb the cure. The retractor is then placed around 
the bone. If there are two bones, as in the leg and forearm, the 
interosseous ligament has to be divided first, and each of the bones 
separately circumscribed with the knife. In the former case a 
retractor with two heads ; in the latter one with three heads, will 
be necessary, the middle one being drawn through between the 
bones. After the parts are sufficiently retracted by the assistant, 
the operator places the thumb nail of his left hand upon the place 
where the bone is to be divided — close to the retractor — and then 
saws it through with light and steady motions of the instrument, 
perpendicularly to its axis. If the bone has been splintered from 
any incautious movement of the limb by the assistant, the splinters 
have to be removed with a pair of bone nippers or the knife ; but 
if a neat section has been made, it is not good surgery to smooth 
off the edges with either of these instruments, which unnecessarily 
denudes the bone; the smoothing being far better accomplished 
by the action of the absorbents. 

Another mode of performing the circular amputation of limbs 



was recommended by Alanson, and after him extensively prac- 
tised by Graefe. The object of this method is to give to the face 
of the stump the shape of a hollow cone, a result gained with 
greater certainty by the plan just described. The plan of Graefe, 
was to cut circularly through the muscles in an oblique direction 
upwards. As this is very difficult to accomplish with a straight 
knife, Graefe invented a particular instrument, which, however, 
no one else has used. This mode has justly become obsolete. 

Flap method. — The origin of this method may properly be re- 
ferred to Lowdham, an English surgeon, who employed it at 
London in 1679. Somewhat later, Verduin and Sabourin also 
practised amputation of the leg with a single flap. Ravaton and 
Vermale afterwards devised the method with two flaps, and ap- 
plied it to the limbs generally. In some cases, particularly where 
the soft parts are very thick, as in the upper part of the thigh and 
arm, the flap method has undoubted advantages over the circular, 
and, as a general method, is preferred by many distinguished 
surgeons of the present day. The flaps are formed in two ways ; 

1, either from without inwards, after the manner of Langenbeck, 
by drawing the soft parts off' from the bone at the part where the 
flap is to be formed, and then carrying the knife obliquely up- 
wards as far as necessary, from the surface towards the bone : or, 

2, (which is usually preferred,) from within outwards, when a long, 
narrow, sharp-pointed knife, either single or double edged, is first 
passed through the soft parts at the point of amputation, perpen- 
dicularly upon the bone, then carried round the semi-circumference 
of the bone, and made to pierce the skin of the opposite side; the 
edge being next brought with a sawing motion downwards and 
outwards to form the flap. The parts on the other side of the 
limb are to be divided by a semicircular incision, if it is intended 
to form but a single flap, which should then be long enough com- 
pletely to cover the stump. If two flaps are formed, the second 
must be cut of equal length with the first, if it is intended that 
they should meet afterwards in the middle of the stump. That 
containing the large vessels is cut the last. After the flaps are 
formed, the remaining soft parts around the bone are divided with 
a circular incision, the flaps turned back, and the bone sawed off' 
as high as possible between them. One of the most important 
points in the application of this method, is to form the flaps suffi- 
ciently long; and, in making a calculation for this purpose, some- 
thing should be added to the diameter of the limb, on account of 
the retraction which immediately takes place in the severed parts. 
Where it is possible to obtain from the soft parts two flaps of good 
dimensions, this method, as giving a larger cushion for the stump, 
and being better suited for union by first intention, is with good 
reason preferred by very many surgeons over the circular ampu- 
tation. A perfectly good stump may, however, in most instances 
be formed by either process. In many cases, we resort to the flap 
as a matter of necessity, when, for instance, the skin and soft parts 
have been lacerated or otherwise destroyed higher up on one side 
of the limb than the other, and where, if we were compelled to 
employ the circular method, a greater portion of the extremity 
would have to be removed than is desirable. 

The oblique or oval method. — This is in a manner a combination 
of both the circular and flap. Langenbeck first employed it for 
the removal of the metacarpal and metatarsal bones, Guthrie for 
the shoulder joint, and Scoutetten afterwards extended the practice 
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into a method for amputations in general. The incisions by this 
method are carried around the limb in a sloping direction, which 
is oblique in reference both to the longitudinal axis and the per- 
pendicular diameter of the limb. All the soft parts are cut through 
at once, except they be very voluminous, when another incision 
in the same direction will be required. The flaps formed in this 
manner present an oval surface, angular at the starting point, but 
more rounded off at the far end, so as to resemble in shape a 
common kite, or the letter V, terminated by a rounded incision at 
the base. This method is decidedly preferable to the two prece- 
ding in operations through the joints, at the commissures of the 
fingers and toes. It is but seldom employed in operations through 
the continuity of the bones. 

LIGATURE OF THE VESSELS AND DRESSING OF THE STUMP. 

When the limb has been removed, the first thing to be done is 
to tie the vessels, and this is frequently more difficult to accomplish 
than the operation itself. Not only a minute anatomical know- 
ledge of the situation of the larger branches between the parts 
forming the surface of the stump is required, but a steady hand, 
a$d much practice to find them in the interstices of the muscles 
into which they have retracted, and isolate them from the accom- 
panying veins and nerves. The mode of accomplishing this 
object has been particularly detailed at page 35. The principal 
branches, the position of which is known, should be tied first, and 
then the place of the smaller and irregular may be the more readily 
detected by slackening the tourniquet, or relaxing the pressure of 
the finger upon the main trunk, to allow them to throw out a jet. 
One end of the ligature is to be cut off as soon as applied, in order 
to leave as little foreign matter as possible in the wound. After 
all the bleeding vessels are secured, the remaining ends of the 
ligatures are to be collected and brought straight out of the wound 
at the nearest and most convenient place, to interfere as little as 
possible with the union of the lips. For a long time suppuration 
was considered necessary to insure the life of the patient against 
the consequences arising from the loss of the larger limbs ; but all 
English and American surgeons since the time of Hunter have 
considered that this opinion is founded merely on prejudice, and 
prefer to unite as much of the wound as possible by first intention. 
Its margins are therefore brought, immediately after the operation, 
in close contact. In circular amputations, when a pouch of skin 
is left at the bottom of the wound, it will be found useful to in- 
troduce a short piece of greased linen between the lips to prevent 
any damming up of the secretions. To effect union by first inten- 
tion, great care and nicety is required. The surfaces of the divided 
parts, in the first place, ought to be smooth and even, and the care 
of the operator in this respect is of the utmost importance as re- 
gards the healing of the stump. If flaps have been formed, they 
are to be brought together in the way in which they will best fit. 
After the circular amputation, we may give to the line of the 
cicatrix any direction that is desired, and though the choice may 
occasionally be varied from the locality of the wound, a more or 
less perpendicular direction in general will be preferred as furnish- 
ing a free outlet to the purulent secretion, and more readily allow- 
ing the opposite sides of the incision, (which is a matter of much 
importance,) to come closely into contact. An assistant then 
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compresses the stump with both his hands, and at the same time 
holds it up, while the surgeon closes the wound nearly with ad- 
hesive straps passed from one side of the limb to the other, leaving 
small spaces between for the escape of the fluids. The adhesive 
straps may then be lightly covered with some lint, or fenestrated 
linen spread over with simple ointment, and a compress placed on 
the top. Two light compresses are then to be placed at the sides, 
and a roller applied over the stump, and for some distance up the 
extremity, to hold the dressings, and at the same time exert a good 
degree of compression upon the limb — sufficient to prevent the 
retraction and spasm of the muscles. Sutures are now never 
used, at least in circular amputation, as they cause unnecessary 
pain and irritation. In flap amputation they may, however, some- 
times be found advantageous. 

The most formidable accident liable to arise, either during or 
after the operation, is hemorrhage. If it occur during the opera- 
tion, it is the consequence of an imperfect compression of the 
main trunk, or of an irregular distribution and dilatation of the 
branches, or may even arise from the veins, if these are in a va- 
ricose condition. In either case, if the bleeding is very profuse, 
the operation has to be terminated speedily, and the vessels tied 
as quickly as possible. If several torsion forceps are at hand, the 
principal branches may be seized and held until the operator is 
more at leisure to tie them. If the bleeding arise from the veins, 
it generally ceases spontaneously, or is readily controlled by the 
pressure of the dressing; the tying of these should if possible be 
avoided, though it may become necessary where a vein is diseased 
and has been obliquely opened in a flap amputation. Not unfre- 
quently, the hemorrhage comes from the cavity of the bone, in 
consequence of a morbid development of the nutritious artery, and 
its having been divided close at its entrance in the bone. This 
is a troublesome incident. To tie the vessel is mostly impractica- 
ble. Plugging the orifice in the bone, tamponing the wound 
with lint, styptics, or even the hot iron in case of necessity, are 
the means to be employed in arresting the discharge. Secondary 
hemorrhage may also occur; and in the after treatment, ought to 
be most carefully guarded against. If it proceeds from any open 
vessels, either left untied, or which have been reopened from the 
ligature's having slipped or ulcerated oft", they must be again 
secured, if the flow of blood cannot be arrested by compression 
and the use of refrigerants and styptics. If it be more of the 
nature of parenchymatous bleeding, it will prove troublesome, and 
must be managed as directed in Part First of this work. 

If the disease is found to extend higher up than at first expected, 
the plan of operation has to be changed immediately, and a greater 
portion of the limb removed. Among the numerous occurrences 
which may delay or defeat the successful issue of the operation, 
are to be mentioned, fistulous and sinuous cavities around the 
stump, exfoliation and mortification of the bone, the formation 
of a conical stump, inflammation of the stump, and phlebitis. 
But all these the surgeon may usually guard against by judicious 
after treatment. 



SPECIAL AMPUTATIONS.— UPPER EXTREMITY. 

It has commonly been the practice of writers, to describe under 
separate divisions the amputation at the joints, and those in the 
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continuity of the bones. But inasmuch as these operations are 
practised for similar affections, and the processes for the two are 
in many respects analogous, it will be obviously proper as well 
as found more convenient for reference, to have them described 
together. 

The surgical precept already referred to as of general applica- 
tion, that of amputating at the farthest possible point from the 
trunk, in order to save as much as we can of the limb, is of espe- 
cial value in regard to the upper extremity. This will determine 
the order in which we shall take the operations up. And it may 
be well, also, to observe, in connection with this part of the sub- 
ject, that such is the importance of preserving as entire as possible 
the upper extremity, that even the opponents of amputation at 



the joints usually sacrifice their opinions in reference to the upper 
extremity, when by disarticulation they are enabled to preserve a 
greater length of the member. 



1. OF THE HAND. 



AMPUTATION OF THE PHALANGES. (PL. XXXIII.) 

Surgical anatomy. — The anterior extremities of the first and 
second phalanges present an articular surface slightly concave in 
the middle, and bounded upon each side by condyloid projections, 
while the posterior extremities of the adjoining phalanges present 



PLATE XXXIIL— AMPUTATIONS OF THE PHALANGES OF THE HAND. 



{Fig. 1.) (A). AMPUTATION OF THE SECOND PHALANX OF THE FORE FINGER IN THE 

CONTINUITY OF THE BONE. 

The soft parts have been divided circularly with the knife, and the skin retracted by two small strips of linen, which 
are crossed on the opposite side of the wound. A small saw-knife, edged upon the back, such as is frequently 
employed for the sake of convenience in these cases, is seen lying on the bone, after it has made a complete 
section of the tendinous structure. The instrument is to be reverted, and the bone divided with the serrated 
edge. An assistant draws the integument towards the palm with the band (a); the surgeon with the left hand 
supports the end of the finger to be removed. 

(B). AMPUTATION THROUGH THE FIRST PHALANGEAL JOINT OF THE RING FINGER. 

(Process of Lisfranc. Flap on the palmar surface.) 

The end of the finger is held in the left hand (c) of the surgeon, and the bistoury, which has been carried through 
the articulation, is about to divide the palmar flap, the surgeon favouring its action by luxating the first 
phalanx upwards. 

(C). AMPUTATION AT THE FIRST PHALANGEAL JOINT OF THE THUMB. (Circular operation. 
The operation is represented at its completion. The dressing of the stump is shown at fig. 6. 

(Fig. 2.) (D). AMPUTATION IN THE FIRST PHALANGEAL JOINT OF THE MIDDLE FINGER. 

(Double flap— palmar and dorsal. Modified operation of Lisfranc.) 

d. Hand of an assistant, holding the other fingers out of the way. 

e. Left hand of the surgeon, supporting the end of the finger. The palmar flap has been cut and drawn back- 
wards, and the knife is seen passed through the joint, and about to separate the flap on the dorsal surface. 

(E). AMPUTATION AT THE FIRST JOINT OF THE LITTLE FINGFR BY A SINGLE DORSAL 

FLAP. (Process of Lisfranc.) 

The drawing represents the parts at the conclusion of the operation. 

{Fig. 3.) (F). AMPUTATION AT THE METACARPO-PHALANGEAL JOINTS, BY THE OVAL 

METHOD. (Process of Scoutetten.) 

The hand of an assistant (/) sustains that of the patient. At F the surgeon with the left hand (g) grasps the end of 
the middle finger, while with the right he carries the bistoury round the articulation in an oval direction. The 
moment of the operation shown, is when the knife, after having been carried round so as to cut the palmar 
fold of skin, is being brought up heel foremost to join the dorsal incision near its place of commencement. At 
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a conformation exactly the reverse. In this way a true hinge 
joint is formed, with a reciprocal interlocking of the opposing 
surfaces. Two strong lateral ligaments connect the bones, which 
must be first divided in the attempt at disarticulation, before a 
bistoury can be passed through the joint. The back of the pha- 
langes is rounded, covered with the expansion of the extensor 
tendon, which supplies the place of ligament on that surface of 
the joint, and is overlaid by thin and movable integument. On 
the flattened palmar surface of the fingers, pass the two flexor 
tendons, one of which is inserted into the base of the second, and 
the other into that of the third phalanx. Between them and the 
joint, there is a layer of fibro-cartilaginous matter, which forms 
the palmar ligament; and around them, in order to confine them 
near the bone, is the vaginal or sheath-like ligament, the inner 
surface of which, as well as the tendons themselves, are lined by a 
double reflected synovial membrane, more or less connected with 
the great synovial sheaths in the palm of the hand, and forming 
altogether so extensive a surface as to make their inflammation a 
subject of serious importance. On the palmar face, the skin is 
thick, as well as the subcutaneous cellular tissue in which run the 
arteries and nerves. From this surface the flap must be princi- 
pally obtained for the purpose of covering the stump. 

The arteries do not require to be tied, the bleeding stopping 
spontaneously, or being readily arrested by the pressure of the 
dressing. If the two lower phalanges are removed, it might be 
supposed that the flexor tendons would not act upon the remain- 
ing one ; but experience has shown that they become firmly blended 
with the parts on the face of the stump or the surface of the bone 
adjoining. An assistant is to support the hand of the patient, 
keep the other fingers bent in the palm, and present the one to be 
operated on, extended to the surgeon. The amputation may be 
done either at the joints or in the continuity of the bone. 

The exact position of the joints is shown by the flexion of the 
fingers ; the prominent point in the flexed position belonging to the 



bone behind. It is also, and still better, indicated by the dorsal 
and palmar creases; in the former, which are numerous and con- 
centric over the back of each articulation, we usually find a deep 
central one which corresponds to the line of the joint. But the 
palmar folds are the surer guides. There are two of these at the 
junction of the first with the second phalanx; the inferior or distal 
one will be found opposite the joint. The union of the second 
with the last phalanx, is two lines below the single palmar crease. 

AMPUTATION AT THE TWO PHALANGEAL JOINTS* 
(PL. XXXIII. Big. 1 and 2.) 

This may be done by the circular method, or by the flap; the 
latter is, however, usually preferred. 

Circular operation. — The finger is to be held extended while 
the surgeon divides the skin circularly three or four lines in front 
of the joint. It is then to be well flexed by an assistant, who at 
the same time draws back the divided skin ; the surgeon next 
divides the extensor tendon just in front of the joint, and carrying 
the knife along with a slight sawing motion, opens the back of 
the articulation, passes the blade through the cavity, rocks the 
loosened phalanx from side to side as he divides the lateral liga- 
ments, and finishes by cutting square through the flexor tendons. 

Dressing. — The edges of the skin are then to be brought in a 
line from side to side over the head of the phalanx, and secured 
by two strips of adhesive plaster, and a few turns of a small 
roller. 

Flap operation. — There are several processes by the flap. The 
best are those of Lisfranc, slightly modified by giving more length 
to the dorsal skin. 

1st Process of Lisfranc. (PL XXXIII. fig. 1.) — An assistant 
retracts the skin from the place of operation towards the palm. 
The surgeon, holding the phalanx to be removed with its palmar 
face downwards, between the thumb and finger, flexes it at an 



G the same kind of operation, after its termination, is shown upon the little finger. The wound is to be closed 
with a couple of narrow adhesive straps. 

(Fig. 4.) FLAP AMPUTATION AT THE METACARPO-PHALANGEAL JOINTS. 

The two hands of an assistant (A, i) are seen applied; the one to sustain the member, and the other to draw the 
fingers into the palm of the hand ; while the left hand of the surgeon (k, I) grasps the end of the finger to be 
removed in each of the processes shown in this drawing. 

At B, the amputation of the fore finger is shown according to the process of Petit. The stage of the operation 
shown, is when, after having formed the two lateral flaps, the knife is carried through the joint to finish the 
disarticulation. On the little finger is seen the double flap operation of Lisfranc. The knife has been carried 
up on the radial side of the joint, so as to form one flap ; has opened and passed through the joint, and is seen 
descending on the other side so as to cut the second flap and at the same time detach the finger. 

[Fig. 5.) AMPUTATION OF THE FOUR FINGERS TOGETHER, AT THE METACARPO- 
PHALANGEAL ARTICULATIONS. 



The hands of an assistant (to, n) are applied so as to secure that of the patient, and present its dorsal surface 
upwards. The left hand (o) of the surgeon grasps the ends of the fingers. The period of the operation shown, 
is that when the knife, after having cut the skin and tendons on the dorsal surface, and opened all the articu- 
lations, is employed to finish the section on the palmar face. 
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angle of 45 degrees, and draws a straight, narrow' bistoury from 
heel to point half a line in front of the projection formed by the 
Lead of the phalanx, so as to divide the skin and extensor tendon. 
The handle of the instrument is then raised and inclined towards 
the surgeon, so as to bear the point downwards and divide the 
left lateral ligament before entering the joint ; the right is next 
divided by carrying the handle downwards, inclined from him. 
The joint being now opened, the phalanx is to be luxated back- 
wards, and the bistoury carried round its head so as to cut a flap 
on the palmar surface sufficiently large to cover all the face of the 
wound. 

Remarks. — The process is heat and rapid. But in operations 
on the living subject, I find that a better stump is formed by making 
the dorsal incision of a semilunar shape, with the convexity in 
front of the joint. It is frequently difficult to avoid notching the 
flap as the knife is turned round the head of the bone. By cutting 
previously one side of the flap, and rocking the phalanx side- 
ways, this difficulty may be obviated. It is also better to imitate 
the process of Delpech, and measure the palmar flap on the face 
of the stump before we cut it from the bone. In cases of necessity, 
the flap for covering the end of the bone may be taken either from 
the back or sides of the joint. 

2d Process of Lisfranc. (PI. XXXIII. fig. 2.)— The hand is 
held with the palm upwards, and all the fingers closed but the one 
to be operated on. The surgeon applies his left thumb upon the 
end of this finger, and his middle finger behind the articulation to 
be opened. Placing his bistoury flatwise, and so as to be sup- 
ported on the pulp of his middle finger, he passes the point through, 
shaving the bone, below the crease already described as indicating 
the palmar line of the joint. The handle, as the bistoury enters, 
should be a little depressed : it is then to be brought horizontal, 
and lastly elevated as the point passes out at the other side, so as 
to give the largest breadth possible to the base of the flap. The 
bistoury is next to be pushed forward up to the heel, and the flap 
finished as it is withdrawn, cutting from heel to point. The bis- 
toury is now to be carried to the base of the flap, so as to divide 
the anterior portion of the capsule and the two lateral ligaments, 
and finish by cutting the skin and tendon on the dorsum level with 
the joint. 

Remarks.— This second process of Lisfranc is more frequently 
employed than the first; it does not, however, appear to me to 
possess any advantages over the first when this is practised with 
the modifications mentioned above. 

Dressing. — This is very simple. The flap is to be fastened 
over the surface of the stump with adhesive plaster, and the finger 
surrounded with a few turns of a roller ;— the arm to be carried 
in a sling. 



AMPUTATION OF THE FINGERS IN CONTINUITY OR THROUGH 
THE PHALANGES. (PL. XXXIII. Fig. 1.) 

This is to be preferred to disarticulation, when it can be prac- 
tised, so as to preserve a greater length to the stump of the fin- 
gers. The instruments required, in addition to the bistoury, will 
be a small, fine saw, or the cutting forceps of Liston, for dividing 
the bone. The old practice of cutting the bone with a chisel has, 
even in modern times, been employed by Graefe. 



The circular method is the one most generally used in this am- 
putation, and is to be employed precisely as described for disarti- 
culation, at page 139, with the exception of the division of the 
bone with the saw or forceps. 

The flap operation employed in this amputation, is also, with the 
same exception, similar to the process of Lisfranc last described. 
Some surgeons, however, prefer to cut the flap from without in- 
wards towards the bone, rather than to raise it by a previous 
puncture with the bistoury. 

AMPUTATION IN THE METACARPO-PHALANGEAL ARTICULATION. 
(PL. XXXIII. Fig. 3 and 4.) 

Surgical anatomy. — The construction of the knuckle joint is 
that of a ball and socket ; the ball is formed by the prominent end 
of the metacarpal or knuckle bone, immediately in front of which 
lies the joint. The capsular ligament is loose, so as to render the 
situation of the joint visible in a healthy state, by drawing on the 
finger. When the fingers are extended, the line of articulation will 
be found nearly an inch above the interdigital web or commissure, 
and a very little below the deep transverse line of the palm formed 
by the flexion of the fingers. 

Amputation of a single finger. — The only methods suited to this 
operation are the flap and the oval. 

Process of Lisfranc. (PI. XXXIII. fig. 4.) — This is but a modi- 
fication of that of Ledran. The hand placed in pronation, and 
the adjoining fingers separated by an assistant, the operator having 
ascertained, by the rules above described, or by moving it, the 
exact position of the joint, seizes the extremity of the digit to be 
removed with the thumb and finger of the left hand, and bends it 
at the metacarpo-phalangeal joint at an angle of 45 degrees. A 
narrow, straight, long-bladed bistoury, held in the third position, 
is laid nearly over the middle of the knuckle bone, so as to divide 
by pressure and a slight sawing motion all the parts through to the 
bone, from a quarter of an inch above the joint, down to the com- 
missure of the finger on the surface of the palm ; the knife being 
held as we reach the commissure as if we were about to cut directly 
across the head of the phalanx. The handle is now to be depressed 
towards the palm, to make a neat section of the end of the flap, 
and the blade, held nearly vertically, run up in a sort of sawing 
movement closely in contact with the bone, so as to divide the 
soft parts on the palm opposite to the point at which the incision 
was commenced on the back. The instrument without being 
withdrawn is then turned with its cutting edge directly upon the 
joint, which it opens by the same sawing motion, and should be 
so lightly held as to slip over the inequality of the bones and fall 
into the joint. An assistant at the same time draws up the skin 
on the back of the wrist, to keep it from being nicked by the knife 
as it divides the flexor and extensor tendons in its passage across 
the joint; the surgeon at the same moment pulls upon the finger 
and carries it in a direction opposite to that of the knife. The 
first flap is now formed, and the second is completed and the finger 
detached by bringing the knife down on the opposite side of the 
finger, which it shaves from the joint to the commissure. 

By this process the digital arteries will only have been divided 
after their bifurcation, and usually soon cease to bleed. If the 
hemorrhage continues they are to be tied. If this operation be 
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performed for the removal of the index or the little finger, it is 
-necessary, on account of its greater tendency to retraction, to cut 
the marginal flap considerably the longer of the two, the appro- 
priate length of which may readily be ascertained by measuring it 
over the surface of the joint before detaching it from the phalanx. 
This process is rapid and showy. But it is attended by a deep 
incision into the sensitive palm, and is apt to be followed by a 
painful cicatrix. It has, in fact, in reference to its application to 
the living subject, but little to recommend it over the older pro- 
cesses of Sharp and Petit. 

Sharp made a circular incision at the level of the commissure, 
from which two lateral ones were extended upwards so as to form 
a dorsal and palmar flap. 

Petit cut two lateral flaps, the extremities of which met on the 
back over the metacarpal bone, and on the palm just above the 
commissure. 

But the method of all others best suited for the removal of a 
finger at this joint, is the oval method or process of Scoutetten. 
(PI. XXXIII. fig. 3.) The finger held in the manner indicated 
in the method of Lisfranc, the surgeon takes the bistoury in the 
right or left hand, according to the limb on which he acts, and 
lays it so that the point shall rest a quarter of an inch above or 
beyond the dorsal face of the joint. Then, pressing it down to 
the bone, he makes an incision obliquely downwards to the com- 
missure of the finger of the same side; next raising the finger as 
far as possible, he sweeps it round the palmar face to the com- 
missure of the other side ; and now, flexing the finger, draws it 
rapidly up from heel to point, so as to make a second oblique in- 
cision terminating on the first, two lines below its commencement, 
the bistoury dividing the skin completely in its course. He now 
cuts the extensor tendon and opens the back of the joint, divides 
the lateral ligaments, luxates the phalanx backwards, and carrying 
the knife below the head, separates the finger from all its remain- 
ing connections. An oval or sort of V shaped wound is left. 
The division of the soft parts is but little extensive, and the palm 
is wholly uninjured In removing the index or little finger, the 
bistoury must be carried so as to cut a flap longer on the border 
of the hand. 

Dressing. — This is very simple. The arteries rarely require to 
be tied. The fingers are merely to be brought together (which 
will suffice to close the wound) and secured with a roller bandage. 
The hand is to be carried in a sling. For the index or little 
finger, adhesive straps must, however, be used to approximate 
the edges of the incision. There is no fear in this operation of 
leaving too much integument, as this will thicken and contract to 
the requisite extent during the progress of cicatrization. 

Dupuytren proposes to excise in addition the head of the me- 
tacarpal bone, for the purpose of allowing the adjoining fingers to 
come nearer together. But experience has shown that this is a 
measure wholly unnecessary. 

AMPUTATION OF THE FOUR FINGERS TOGETHER. 

This is but a modification of the process for the removal of a 
single finger, applied to all the fingers of the hand. 

The process of Lisfranc, (PI. XXXIII. fig. 5,) to whom we are 
indebted for the establishment of this operation, is as follows. 
36 



The surgeon grasps the fingers in his left hand, with his thumb 
and fore finger applied to the opposite ends of the range of joints; 
an assistant at the same time drawung up the skin of the back of 
the hand. He then commences his incision at one margin, and 
carries it just over the base of the phalanges, a quarter of an inch 
in front of the metacarpal bones, laying bare the extensor tendons 
in its course. The retraction of the skin by the assistant opens 
the wound. The skin is then loosened with the knife, till the 
joints are exposed, over which the extensor tendons are to be cut. 
The operator then divides the lateral and palmar ligaments of each 
joint in succession ; and gliding the knife under the base of the 
phalanges, shaves their inferior surface, and forms the palmar flap 
by cutting along the fold which separates the fingers from the 
palm. 

Circular method. Process of Cornuau. (PI. XXXIV. fig. 1.) 
— The surgeon, grasping the fingers' with the palmar surface up- 
wards, makes at one cut a semicircular incision, convex in front, 
which crosses the commissural line of the fingers, dividing the 
skin, aponeurosis, flexor tendons and vessels, so as to expose the 
heads of the metacarpal bones. He then, without loosening his 
hold, turns the hand in pronation, and makes a similar incision 
on the back, continuous at its extremity with the former, which 
divides the skin and extensor tendons. He next" luxates the 
phalanges backwards, and removes them, by cutting across in suc- 
cession the lateral and anterior ligaments of each joint. The dorsal 
incision should pass across about a quarter of an inch in front of 
the head of the metacarpal bones, in order to leave sufficient in- 
tegument for the dorsal flap. This circular process has been 
applied to the removal of a single finger, but is better suited to 
the operation just described, in which it has a decided superiority 
over that of Lisfranc in respect to the greater regularity of the 
palmar flap. 

The eight digital arteries are divided by either process. When 
these require to be tied, which is very unusual, the ends of the 
ligatures are to be brought out at the ulnar and radial margins of 
the wound. The dorsal and palmar flaps are to be drawn together 
by straps of adhesive plaster. 

There is some danger to apprehend, in case there be developed 
any inflammation of the synovial sheaths of the tendons which 
extend up into the palm. The risk of this occurrence is to be 
obviated as much as possible by a compressing bandage about the 
palm, an elevated position of the limb, and a constant irrigation 
of the parts with a stream of cold water. But if it follow, and the 
hand becomes painful and swells to a considerable extent, free 
and deep scarification must be employed, in order to stop the pro- 
gress of the inflammation, which might involve the risk of a 
second amputation, or even the loss of life. 



AMPUTATION IN THE CONTINUITY OF THE METACARPAL 
BONES. 

Whenever the nature of the lesion allows the choice, it is better 
to amputate through the metacarpal bones than at their articula- 
tions with the wrist. If we amputate the four metacarpal bones 
of the fingers together, they may be sawed directly across. But 
if either one be removed separately, it is better to divide it ob- 
liquely so as to leave a beveled surface, making the bevel at the 
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expense of the radial side for the third and fourth, and of the ulnar 
for the first and second. 

The last four metacarpal bones may be removed together either 
by the circular method or the flap. 

' Circular method. (PI. XXXIV. figs. 1, 2, 3.)— The wrist is 
to be held by one assistant, (who at the same time draws upon 
the skin,) the fingers supported by another, and the thumb well 
separated from the palm. The operator divides the integuments 
circularly an inch at least below the point at which he wishes to 
cut the bone. The divided integuments are to be further drawn 
upwards for half an inch by the assistant, who continues his trac- 
tion on the skin, while the surgeon loosens it with his knife. 
The tendons are then to be divided on a level with the edge of 
the skin, and the interosseal muscles cut by a narrow knife in- 
sinuated between the bones. The soft parts are next to be drawn 
back by a five-tailed compress, the three middle strips of which 



are passed between the bones. The bones are then to be divided 
either with the saw or the cutting forceps. 

The arteries are to be twisted or tied, and the wound closed 
with adhesive straps passed from the palm to the back. 

By a double flap. — Velpeau cuts a dorsal flap convex in front, 
which he dissects up. He then passes his knife from one angle 
of the incision to the other, along the front surface of the metacar- 
pal bones, so as to cut a palmar flap. 

By a single flap. — Onsenoort cuts a flap on the palmar surface 
only, either by dissection downwards, or from within outwards ; 
plunging the knife in the latter case along the face of the bones, 
and cutting obliquely outwards into the palm. In either of 
these modes, care must be taken to leave the margins of the 
flap a little more prominent than the middle, in order that it may 
be made to cover completely the ends of the second and last 
metacarpal bones. 



PLATE XXXIV.— AMPUTATIONS OF THE METACARPUS. 

Figs. 1, 2, 3. — Circular amputation in the continuity of the four metacarpal bones of the fingers of the right side, 
(Process of Cornuau.) 

{Fig. 1.) SECTION OF THE SOFT PARTS ON THE PALMAR SURFACE. 

a. Left hand of an assistant sustaining the palm. 

b. Right hand of the same assistant holding the thumb out of the way of the knife. 

c. Left hand of the surgeon grasping the fingers while he divides with the knife (d) the flesh and tendons of the 
palm. 

(Fig. 2.) DIVISION OF THE METACARPAL BONES WITH THE SAW FROM THEIR DORSAL 
SURFACE. 

The circular section of all the soft parts having been completed, and the interosseus muscles divided with a narrow 
knife, five narrow bands have been employed (three of which pass through the interosseus spaces) in order to 
draw back the divided tissues and admit of the application of the saw (h). 
e,f The two hands of an assistant supporting that of the patient. 
g. The left hand of the surgeon supporting the fingers. 
Fig. 3. — Adjustment of the flaps over the divided ends of the bones, after the preceding operation, by the aid of four 
strips of adhesive plaster. 
The interosseous and digital arteries have been twisted instead of tied, hence no ligature threads appear in the 
wound. 

(Fig. 4.) AMPUTATION THROUGH THE METACARPO-CARPAL JOINT OF THE LEFT HAND. 

The operation is shown at the moment when the surgeon is about to complete it by cutting the palmar flap. The 
ends of the metacarpal and of the lower range of carpal bones appear in the wound. 
i. Hand of an assistant sustaining the wrist of the patient. 

j. Left hand of the surgeon supporting the fingers of the patient, while with the knife (k) in the other, he finishes 
the operation. 



{Fig. 5.) SKELETON OF THE HAND SHOWN FOR THE PURPOSE OF ILLUSTRATING THE 
ARTICULATION OF THE DIFFERENT JOINTS. 

a, b. The two ranges of carpal bones. 

c. Five metacarpal bones. 

d. First range of phalanges. 
e,f. Second and third ranges. 
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AMPUTATION OF THE METACARPAL BONES SEPARATELY IN 
THEIR CONTINUITY. 

Of the metacarpal bone of the thumb. — The anterior extremity 
of this bone rnay be very readily removed by the common circular 
process described at page 135, dividing the skin at the level of 
the metacarpo-phalangeal joint. If it be necessary to remove a 
larger portion, the oval process will be found preferable to any 
other. The apex of the oval or V shaped incision should in this 
case rest upon the radial side of the metacarpal bone, and its 
base circumscribe the palmar fold of the thumb. The soft parts 
are then to be loosened on the palmar face of the bone, and 
the latter divided obliquely across from above downwards and 
inwards with the saw. 

Of the second or fifth metacarpal bone. Either of these may be 
amputated in its course in a similar manner by the oval process, 
with the exception that the bone should be divided obliquely in 
a direction opposite to that recommended for the thumb. 

For the removal of the third and fourth metacarpal bones, (PI. 
XXXVI. fig. 1), the oval process may also be applied with advan- 
tage. I have twice employed it with success, and the division 
of the bone, which is the more difficult part of the operation, was 
readily effected with the cutting forceps of Liston. This process 
enables us to avoid the division of the vessels, nerves and ten- 
dons, in the palm of the hand, — an object of very serious conside- 
ration. 

The following, however, is the process more generally recom- 
mended. The hand held in pronation is to be transfixed from 
the dorsal to the palmar face with a narrow, sharp pointed bis- 
toury, which is to enter just above the diseased part, and shave 
down the sides of the bone till it cuts through at the correspond- 
ing commissure of the fingers. The skin on the back of the 
bone to be amputated, is to be drawn as far as possible under 
the edge of the knife, so that the surface of the bone may be 
exposed after the incision. The skin and soft parts are then to 
be drawn to the opposite side away from the untouched surface 
of the bone ; along this surface the bistoury is again to be entered, 
falling into the former line of incision, so as to separate the bone 
from its remaining connections without any new division of the 
skin, except at the place of the commissure on the other side of 
the finger. A short V shaped wound is thus formed, with its 
base towards the phalanges. A small piece of wood, card, or a 
compress, is to be introduced on one side of the finger, and a 
narrow saw at the other, with which the bone is to be divided 
obliquely across, and the finger with the anterior part of the bone 
removed. If the palmar arches are divided or the digital arteries 
before their subdivision, they will require to be tied ; but if the 
vessels are only cut near the commissures, simple coaptation of the 
sides of the wound, and gentle compression with a roller, will 
alone suffice to arrest the bleeding. 



AMPUTATIONS IN THE METACARPO-CARPAL JOINTS. 

The five bones of the metacarpus may be disarticulated in a 
mass from the inferior row of carpal bones, or any one may be 
removed by itself. But it is seldom that any but the two first and 
the fifth require to be taken away separately. 



AT THE METACARPO-CARPAL JOINT OF THE THUMB. 

Surgical anatomy. — The superior extremity of the first meta- 
carpal bone is slightly convex and triangular in shape, and is 
attached by a loose capsule in its articulation with the trapezius, 
where it is separated only by a space of one or two lines from the 
base of the metacarpal bone of the fore finger, which rests against 
the trapezoides and the inner face of the trapezium. On the back 
surface, the bone of the thumb is coated only by the skin and 
extensor tendon ; on its palmar surface, it is covered thickly by 
the mass of muscles. Its junction with the trapezius may in the 
healthy state of the joint be readily ascertained by pressing the 
thumb towards the indicator and running a finger back along its 
dorsal edge, till we feel the tubercle formed by its head, imme- 
diately behind which is the joint. More or less motion may also 
be felt at this joint in flexing and extending the metacarpal bone. 
Care must be observed, however, not to confound the tubercle 
of the metacarpal bone with the projection of the scaphoid, which 
will be found nearer the wrist. In cases where there is so much 
tumefaction as to completely mask the joint, its position will be 
found to correspond very nearly with a point an inch below the 
styloid process of the radius. The line of articulation between 
the trapezius and metacarpal bone, along which the knife is to 
pass, is directed obliquely downwards and inwards toward the 
root of the little finger. The radial artery dips down into the 
palm between the bases of the metacarpal bones of the thumb and 
index finger, and is sometimes divided in the operation. 

Remarks. — The great object of the operation is to fill up well 
with a flap the space from which the bone is removed, and avoid 
a cicatrix in the palm, which is apt subsequently to become pain- 
ful upon pressure. These results are much better obtained by the 
oval method than the flap ; to the former, therefore, I give the 
preference. 

Oval method. (PI. XXXV. fig. 1.) — In operating on the right 
side, the hand should be placed in pronation, and the incision 
commenced on the radial border a line or two above the joint. 
For the left, on the contrary, the hand is to be placed in supina- 
tion. The wrist supported and the fingers abducted by an assist- 
ant, the surgeon, taking hold of the point of the thumb, carries a 
sweeping incision with a long straight bistoury over the back of 
the metacarpal bone, down to the line which indicates the junction 
of the first phalanx with the palm ; turns his knife round this line 
so as to form two-thirds of a circle, dividing all the parts as 
deeply as possible, and carries another incision up to the point at 
which he started, forming with the two an angle of about thirty 
degrees. Detaching rapidly the covering from the back of the 
bone, the surgeon divides the extensor tendons at the angle of the 
wound, opens the dorsal surface of the joint, depresses the lower 
end of the bone, and completes the division of the ligaments with 
the point of the bistoury ; the blade of the knife is then to be 
passed through the joint behind the bone, so as to detach it com- 
pletely by shaving its palmar face down to the base of the oval. 

In order to prevent the liability to projection of the end of the 
trapezius through the back of the wound, Malgaignehas proposed 
to modify the operation by first making a linear vertical incision 
over the back of the joint, and beginning the two incisions to form 
the oval half an inch below the joint. 

Flap operation. (PI. XXXV. fig. 2. Common process.) — 
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The hand held as above described, and an assistant drawing the 
integuments to the radial border of the thumb to give as great di- 
mensions as possible to the tlap, the bistoury is placed vertically 
at the angle of the commissure between the thumb and the fore fin- 
ger, and carried by the surgeon up at once to the metacarpo-carpal 
joint, (where it is arrested by the internal projection of the tra- 
pezius,) shaving the whole ulnar side of the bone in its course. 
Arrived at this point, the edge of the knife is to be turned out- 
wards towards the bone, in order to prevent its passing between 
the trapezius and the second metacarpal bone. With a sawing 
motion, it now passes into the joint. The surgeon next luxates 
the bone backwards by inclining forwards its ulnar edge, and 
draws upon it so as to stretch the capsule, in order that he may 
carry the bistoury round the convex head of the bone. The ope- 
ration is then completed by shaving downwards the radial edge 
of the bone, cutting out a little beyond the metacarpophalangeal 
joint, in order to obtain a flap sufficiently long to cover the wound. 
To form the flap as large and fleshy as possible, it is well in mak- 
ing the first incision, to incline the handle of the bistoury toward 
the little finger. 

Tlie dressing, in either mode of operation, is very simple. The 
blood-vessels are to be tied, or well twisted, and the wound closed 
by adhesive straps, supported by a few turns of a roller. 



OF THE METACARPAL BONE OF THE LITTLE FINGER. 

Surgical anatomy. — The internal border of the fifth metacarpal 
bone does not form the margin of the hand. It is overlapped by 
the mass of muscles, which renders easy the formation of a lateral 
flap. The oval method is, however, in this, as in the operation 
last described, the preferable method. By carrying the finger 
along the edge of the metacarpal bone, we feel a prominent tu- 
bercle at its posterior extremity. Immediately behind this is the 
joint, (marked by a little depression,) by which it is articulated with 
the unciform bone. The outline of the articulation is somewhat 
curved, but is found nearly in the direction of a line drawn from 
the ulnar side of the joint to the middle of the second metacarpal 
bone. It forms also another small articulation, by a lateral facet 
which meets with another on the adjoining metacarpal bone. 

Oval method. — This process for the disarticulation of the fifth 
metacarpal bone, is so similar to the first, that it needs to be but 
briefly described. The hand turned prone, and the fingers con- 
veniently secured, the oval incision is to be commenced a line 
or two above the joint, brought around the commissure of the 
finger, and carried back again to the starting point, so as to form 
there an acute angle. The bone is then to be loosened from the 
soft parts, or its sides disarticulated from the unciform bone, and 
separated by a sweep of the bistoury on its palmar face. 



PLATE XXXV.— AMPUTATIONS THROUGH THE METACARPO-CARPAL JOINTS. 

(Fig. 1.) OVAL AMPUTATION THROUGH THE CARPO-METACARPAL JOINT OF THE THUMB 
OF .THE RIGHT HAND. 

The incision of the skin and muscles having been completed, the operation is shown as the surgeon is about to 
complete the disarticulation of the bone. 
a, b. Hands of an assistant sustaining that of the patient. 

c. Left hand of the surgeon sustaining the thumb, while he cuts the ligaments of the joint with the knife (d) in 
his right. 

(Fig. 2.) FLAP AMPUTATION OF THE THUMB. 

The bistoury (h) has been passed up on the ulnar side of the metacarpal bone, carried through the joint, and is 
brought down on the opposite side of the bone so as to form the flap. 
e,f Hands of an assistant. 
g. Left hand of the surgeon. 

(Fig. 3.) AMPUTATION THROUGH THE METACARPO-CARPALJOINT OF THE LITTLE FINGER. 

(Process of Lisfranc.) 

The internal or palmar flap having een cut by puncture, or dissection, from the ulnar border of the hand, the knife 

is shown in the act of being passed into the joint. 
i. Hand of an assistant. 
I. Left hand of the surgeon grasping the finger to be removed, while he employs the knife with his right 

hand ( rfi. 



(Fig. 4.) AMPUTATION OF THE THIRD METACARPAL BONE. 

The bone has been isolated by two lateral incisions, forming a V with the base towards the fingers. The knife (a) 
is shown as applied to complete the section of its ligamentous attachments. 
n. Left hand of an assistant. 
p. Left hand of the surgeon. 
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Flap operation. (Process of Lisfranc.) — The hand is to be 
pronatetl. An assistant, or the surgeon himself with the left hand, 
draws the soft parts on the back and palm to the ulnar side, so as to 
allow the formation of as large and fleshy a flap as possible. The 
bistoury is passed from the back to the palm, perpendicularly 
through, on the inner side of the bone, exactly opposite the me- 
tacarpo-carpal joint, and is carried downwards, shaving the ulnar 
edge of the bone, so as to finish the flap a little below the commis- 
sure with the adjoining finger. The flap is then to be drawn up- 
wards by an assistant, and the bistoury carried along so as to free 
the radial side of the bone. This may be done by drawing away 
the little finger from the one next to it, and cutting from the commis- 
sure upwards — or by carrying the integuments and extensor tendon 
towards the thumb, passing the knife between them and the bone, 
and cutting from above downwards to the commissure, between 
the ring and the little finger. The lateral ligaments are then to 
be cut, and the joint opened on the back or palm ; the bone is 
then to be removed by cutting the interosseous ligament, which 
will be facilitated by rocking the bone at the same time a little 
outwards. 

Palmer flap. (PI. XXXV. fig. 3.) — This bone may also readily 
be removed by a palmer flap formed by dissection, as shown in 
the drawing. The oval method will, however, of all, be found 
the most appropriate. 

OF THE METACARPAL BONES OF THE SECOND, THIRD, AND 
FOURTH FINGERS, AT THEIR JUNCTION WITH THE CARPUS. 

The flap and oval methods have both been employed for the 
separate removal of these bones; and the processes are nearly the 
same as those for the removal of the first and fifth metacarpal. 
The chief embarrassment in these operations consists in the dis- 
articulation, and arises partly from the form and number of the 
articular surfaces, and partly from the difficulty of attacking the 
joints upon their sides. 

The second metacarpal, the removal of which is most difficult, 
forms a triple articulation — a sort of mortise and tenon joint — the 
middle part of its base uniting with the trapezoid bone ; and the 
two projecting processes at its side uniting one on the radial side 
with the trapezius, and the other on the ulnar with the os mag- 
num and the third metacarpal. These articular surfaces are all 
connected by ligaments, and a strong interosseous ligament unites 
the second and third metacarpal bones. But the key of this 
compound joint is an anterior or palmar ligament, fastening the 
process on the inner side of the head of the bone to the os mag- 
num and the third metacarpal, without the previous division of 
which, disarticulation is almost impossible. We may mark out 
the line of articulation as follows: — carry the finger along the ra- 
dial margin of the second metacarpal bone, till it is arrested by a 
prominence. This is formed by the head of that bone, and 
immediately behind it is the inner side of the joint, distant about 
an inch and a quarter from the styloid process of the radius. 

T/ie third metacarpal forms a single line of articulation obliquely 
downwards and inwards. That of the fourth metacarpal is nearly 
transverse. From the size of the vessels likely to be divided, a 
tourniquet should be applied to the arm ; or what is more con- 
venient, pressure made by an assistant on the radial and ulnar 
arteries. 
37 



Oval method. — The hand is to be placed in pronation, and the 
bistoury, starting from a point a little above the middle of the articu- 
lation, is to be carried obliquely downwards and across the bone 
to one of the commissures, thence round the digito-palmar groove, 
and up again over the dorsum to the place of commencement, so 
as to form an oval-shaped incision with an acute angle above. The 
lips of the wound are now to be separated by an assistant ; the 
surgeon cuts with the front of the bistoury the dorsal and inter- 
osseous ligaments, luxates the head of the bone by pressing its 
anterior extremity into the palm, and, gliding the knife under its 
palmar face, detaches the bone in its whole extent. 

In disarticulating the second metacarpal, it is necessary in 
dividing the ligaments to follow particularly the angular lines of 
the joint ; and in severing the strong anterior ligaments, it is 
directed by Sedillot to carry the point of the bistoury four lines 
behind the union of this metacarpal bone with the third, and cut 
upon the bone at the same time that its anterior extremity is 
pressed downwards, in order to effect the luxation. 

Flap method. (PI. XXXV. fig. 4.)— The bistoury is to be car- 
ried vertically, so as to divide one of the interosseous spaces from 
the commissure of the fingers up to the carpal bones, prolonging 
the incision in the skin a little above the joint both on the dorsal 
and palmarfaces. Drawing upon the finger about to be removed, 
while the adjoining one is held separate by an assistant, the sur- 
geon passes the bistoury a second time from the back to the palm 
at the upper angle of the wound and on the opposite side of the 
bone, and brings it downwards, shaving the bone, so as to cut a 
second flap, emerging at the commissure on the other side of the 
finger. In making this second incision, the skin and soft parts 
are to be drawn to the opposite side, so as to diminish the amount 
of the structures removed. The bone is next to be disarticulated 
as in the oval process. 

It is occasionally in our power, by removing two or more of 
the metacarpal bones together, to retain a portion of the hand 
that ultimately becomes very useful. I have removed, in a case 
of gunshot injury, the os magnum with the corresponding meta- 
carpal bone and finger, and the hand has been preserved with its 
uses but little impaired. Benahen has taken away the first two 
metacarpal bones with the trapezium, trapezoides, and scaphoides ; 
and M. Sully the last two metacarpal bones with the unciform, 
pisiform and cuneiform. No distinct formula, however, can be 
given for such irregular operations. 

Dressing. — The vessels, which are numerous and important in 
the palm, must be carefully tied. The removal of the fourth 
metacarpal bone, by the flap operation especially, is attended with 
a division of the terminal branch of the ulnar arterial arch and 
the second radial interosseal artery ; — the middle finger, with that 
of the ulnar and radial arches or their digital branches. The 
parts are to be closed by adhesive straps and bandages, and kept 
constantly irrigated with cold water or some cooling lotion, in 
order to keep down inflammatory action. 

AMPUTATION OF THE FOUR METACARPAL BONES OF THE FIN- 
GERS TOGETHER AT THEIR METACARPO-CARPAL JOINTS. (PI. 
XXXIV. Fig. 4.) 

The amputation of these bones in a mass is attended with less 
difficulty than the disarticulation of a single bone. It is necessary. 
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however, for the surgeon to have a precise knowledge of the posi- 
tion, structure, and zigzag direction of the line of articulation, 
else he will become embarrassed, or be compelled, as I have had 
occasion more than once to observe, to use the saw in their sepa- 
ration. An outline of this articulation is seen at PI. XXXIV. 
fig. 5. It is most essential to ascertain at the commencement of 
the operation the terminal points of the line, and for which the 
directions have already been given in the process for the disarticu- 
lation of the second and fifth metacarpal bones. The course of 
the line in the main is strictly convex, with an inclination down- 
wards and inwards. The articular heads of the second and fourth 
metacarpal bones are nearly on the same level. The articular 
surface of the third is about a line in front of these ; that of the 
fifth, on the contrary, is about half a line nearer to the wrist. The 
space between the metacarpal bones of the thumb and index 
finger is large, and these bones may be said to be at their bases 
merely in juxtaposition. By examining the outline drawing 
above referred to, it will be seen that the metacarpo-carpal joint 
of the thumb is directed obliquely forwards and inwards, and is 
found at its inner edge about the sixth of an inch lower than that of 
the fore finger. All the metacarpal bones of the fingers are united 
together by dorsal and palmar ligaments. Their joints are con- 
nected, by an extension of the synovial membranes, with those 
of the proper carpal bones, the inflammation of which, if it should 
follow amputation, might be attended with serious consequences. 
Operation. — An assistant presses on the radial and ulnar arte- 



ries so as to command these vessels. The surgeon with the left hand 
applied over the dorsal surface, which should be uppermost, grasps 
the fingers and makes a semilunar incision convex downwards a 
little more than half an inch in front of the articulation, commenc- 
ing at the joint of the fore finger if it be the left hand, or at that 
of the little finger if it be the right, and ending at the opposite 
margin of the articular line. The skin is then to be retracted by 
an assistant, and the extensor tendons divided by another incision 
on a line with the joints. The operator is now to raise the knife 
nearly to a vertical position and run the point along the line of 
articulation, following exactly the zigzag direction above described, 
so as to cut the dorsal ligaments, but without attempting to pene- 
trate into the joints. When they are all divided, he presses the 
end of the metacarpal bones downwards so as to luxate them at 
their base. He next passes his knife into the gaping joints so as 
to complete the division of the ligaments, and insinuating the 
blade flatwise under the heads of the bones, shaves their anterior 
surfaces, and cuts outwards into the palm, so as to form a flap an 
inch to an inch and a half in length. 

This process may, at the will of the surgeon, be reversed, first 
cutting the palmar flap, then the dorsal, and luxating the bones in 
the manner described. In cases of necessity, the metacarpal bone 
of the thumb may be removed with those of the fingers. The 
operation terminated, it only remains to tie the trunks of the radial 
and ulnar arteries, and bring the flaps together with adhesive straps 
and a roller bandage. 



PLATE XXXVI.— AMPUTATIONS OF THE WRIST, AND OF THE THIRD METACARPAL BONE. 

{Fig. 1.) AMPUTATION IN THE CONTINUITY OF THE THIRD METACARPAL BONE. 

An incision has been made on either side of the metacarpal bone, so as to form a V. The hand of the patient is 
sustained by that of an assistant (a), who at the same time grasps the little bands which have been applied to 
separate the soft parts from the bone and protect them from the action of the saw. The surgeon with his left 
hand (b) holds the end of the metacarpal bone, while he divides it with a narrow saw near its junction with 
the carpus. 

{Pig*. 2, 3.) CIRCULAR AMPUTATION AT THE RADIO-CARPAL JOINT. 

Fig. 2. — The stage of the operation shown is that when, after the circular division of the skin, the knife has cut the 
extensor tendons and passed through the joint for the purpose of dividing the ligaments on the palmar side. 

a. Left hand of an assistant, sustaining the stump. 

b. Left hand of the surgeon holding that of the patient, while with his right (c) he finishes the disarticulation. 

Fig. 3. — This shows the surface of the stump after the operation in fig. 2. The surgeon has seized the mouth of the 
radial artery with the forceps (d), around which the hands of an assistant (e,f) are seen applying the ligature. 
The hand of another assistant (g) sustains the stump. 

Fig. 4. — Closure of the wound with three adhesive straps, after the amputation at the same joint by two flaps, the 
larger one being formed by incision over the dorsal surface. 



(Fig. 5.) DOUBLE FLAP AMPUTATION AT THE RADIO-CARPAL JOINT. (Process of Lisfranc.) 

The fore arm is sustained with the hand of an assistant (a); the left hand of the surgeon (b) grasps that of the 
patient. The palmar flap has been cut by puncture, with the hand in a state of supination, and the operation 
is shown at the moment the surgeon is about to finish cutting the dorsal flap with the hand in a state of 
semi-pronation. 
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AMPUTATION IN THE RADIO-CARPAL ARTICULATION. 

This has latterly, notwithstanding the amount of prejudice usually 
entertained against disarticulation, become a very common opera- 
tion. It is especially applicable in all such injuries or diseases of 
the hand as have spared the articulation of the wrist and its inte- 
guments ; and the great success which has attended its perform- 
ance, shows that it should always in such cases be resorted to in 
preference to amputation in the continuity of the forearm. 

Surgical anatomy. — Of the four bones of the upper carpal row, 
the three outer only enter into the structure of the joint — the sca- 
phoides, the lunare, and the cuneiform. The upper surfaces of 
these bones form together an oblong polished head, which is re- 
ceived into a corresponding shallow socket or depression on the 
conjoined extremities of the radius and ulna, the styloid processes 
of which may be readily distinguished through the skin bounding 
the two sides of the joint. 

The exact seat of the joint may be readily determined by the 
following indications. Draw a straight line from the point of one 
styloid process to the other, and the joint will be found in the 
direction of a curve, the highest point of which passes about a 
quarter of an inch above the middle of the straight line. This 
curvature in the direction of the articulation should be well un- 
derstood ; for if the disarticulation should be made directly across, 
the separation will be found to have taken place between the two 
ranges of carpal bones. The palmar face of the wrist in a state 
of flexion presents three lines, which may serve as a guide to the 
articulation. The one next the palm (the hand being held straight) 
corresponds to the joint between the two ranges of carpal bones. 
The middle one, half an inch above the former, indicates the 
position of the radio-carpal joint; and the third, which is an 
inch above the middle one, and sometimes very faintly marked, 
is on a line with the junction of the epiphyses with the shafts of 
the bones. When the hand is bent firmly back, the summit of 
the angle, as observed by Malgaigne, which it forms with the 
forearm, corresponds exactly with the position of the joint. 

It is well, also, to notice that the scaphoid bone projects a little 
higher up than the lunare or cuneiform, and that the pisiform 
of the lower row protrudes a little in front of the carpus, and that 
the knife of the surgeon during the operation must turn around 
these bones. 

The capsular ligament of the joint is in itself thin and mem- 
branous, but it is strengthened by lateral ligaments on its sides, 
and by the fibrous sheaths of the tendons on its dorsal and palmar 
faces. 

The circular method or the flap may either be employed in 
amputation at this joint, but in consequence of the absence of 
muscular tissue, and the liability of the styloid processes to become 
uncovered at the angles of the flaps, the former will be found to 
yield the most satisfactory results. 

Circular method. (PI. XXXVI. figs. 2 and 3.) — An assistant 
retracts circularly the skin, and at the same time commands by 
pressure the circulation in the radial and ulnar arteries. The 
surgeon, grasping with his left hand the one about to be operated 
on, places it in semi-pronation, with the back turned towards him. 
With a small straight-edged knife, he then makes a circular in- 
cision through the integuments, which shaves the thenar and 



hypothenar eminences of the hand, following the lower of the 
three lines on the palmar surface of the wrist. The skin, which 
is alone to be divided, is then to be dissected up and reverted as 
high as the articulation, taking care not to loosen with it the pisi- 
form bone. By another circular cut carried round from the lower 
edge of one styloid process to the other, the tendons and lateral 
ligaments are divided completely across. All that sustains the 
articulation now, is the thin capsular ligament. This may be 
opened with a scalpel, either on the front, back or side, at the will 
of the operator, and the wrist luxated and detached by following 
with the blade of the instrument the curved line of the joint. 

By the formation of two flaps. (PI. XXXVI. figs. 4 and 5.) — 
The hand placed and sustained as above described, the surgeon 
makes on the back a semilunar incision through the integuments, 
commencing half an inch below one styloid process, and termi- 
nating the same distance below the other, — the middle part of the 
curve being about two inches lower. The flap of skin thus 
formed, and loosened by one or two cuts of the knife, is to be raised 
and drawn back by an assistant. The surgeon then divides on a 
level with the joint the extensor and radial tendons, the posterior 
part of the capsular ligament, the lateral ligaments and the tendon 
of the carpal extensor. He next presses downwards the palm so 
as to luxate the carpus, and carrying his knife through the joint, 
detaches the extremity by cutting a flap on the anterior surface an 
inch or more in length. It has been directed to raise the handle 
of the knife in this last step, so as to avoid including the pisiform 
bone in the flap. But it is probable that little inconvenience could 
result from its being left with the skin, and we would thereby 
preserve the attachment of the flexor carpi radialis. 

This process may be often conveniently modified according to 
the peculiar seat and the extent of the lesion for which the ope- 
ration is performed ; and it is perfectly easy to cut either a dorsal 
or palmar flap of sufficient dimensions to cover the ends of the 
bones, if the integuments have been destroyed on one of the faces 
of the wrist. 

The process of Lifranc, (fig. 5,) which is inferior in value to 
either of the others, consists in passing a catling or double-edged 
knife across the anterior face of the wrist, from a point just below- 
one styloid process to the lower edge of the other, and shaving 
downwards the surface of the wrist bones, so as to form an an- 
terior flap. A semicircular incision is then made by puncture on 
the dorsum, and the flap thus formed dissected up. The knife is 
next passed under the styloid process of the radius, and swept 
along the curved line of the joint, so as to complete the disarticu- 
lation. 

Dressing. (Fig. 4.) — The radial and ulnar arteries are to be 
tied. It has happened, however, that these vessels have retracted 
so much that their orifices could not be found ; and experience 
has shown that under such circumstances no secondary hemor- 
rhage is liable to follow. The integuments are to be closed by 
adhesive straps passed from the back of the arm ; and a roller 
bandage is to be carried from the elbow downwards, in order to 
overcome the excessive tendency to retraction of the skin and 
muscle. At the lower extremity of the forearm it is also well to 
apply some longitudinal compresses, in order to flatten the syno- 
vial sheaths and prevent snppura'.ion of their cavities. 
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2. OF Tin: fori: ARM. 

AMPUTATION I.N" THE CONTINUITY OF THE FORE ARM. 

Surgical anatomy. — The fore arm, like the leg, is covered with 
muscles that degenerate in their inferior portion into tendons, 
which are enveloped by synovial sheaths more or less continuous 
with those of the palm. The presence of these tendons and their 
synovial sheaths, the liability to the propagation of inflammation 
upwards along the latter, and the fear that in the absence of the 
muscular structure the skin would cicatrize tightly over the ends 
of the bones, so as to make painful pressure on the extremities of 
the nerves, deterred the older surgeons from amputating in the 
lower half of the arm. But the experience of latter times has 
shown that the general rule of removing as small a portion as 
possible, is as applicable to the amputation of the fore arm as to 
any other part of the body, that the extenson of synovial inflam- 
mation maybe prevented by judicious treatment, and the tight 
adhesion of the cicatrix to the bone avoided, by giving a sufficient 
degree of extent to the cutaneous covering. In the amputations 
of the fore arm, the circular, oval, and flap methods are all occa- 
sionally employed. 

In a surgical point of view, the fore arm may be divided into 
three sections. The inferior, which is flattened somewhat like 
the palm, is well suited to the flap operation, provided care is ob- 
served to turn back the flaps so as to reverse a portion of the uncut 
skin above the angles of the wounds, in order to divide the bones 
higher up and prevent their edges subsequently protruding at these 



points. Either of the other methods maybe employed at the will 
of the surgeon — but in my hands they have not served to form so 
neat a stump. In the middle region the arm is conical, and the 
flap is particularly appropriate here, in consequence of the diffi- 
culty of dissecting up and turning back towards the base of the 
cone the sleeve-like fold of skin. The upper third of the arm is 
round and muscular, and well suited for either form of amputa- 
tion, though the circular has been more generally employed. In 
the fore arm, where there are two bones to which the muscles are 
extensively connected, it has been' observed that the muscles 
retract but little after their division ; and the surgeon must bear 
this in mind during the operation, so as to cut his covering of 
skin of sufficient length, and if necessary, as it usually is, dissect 
off the muscles from the bones for a little space before applying 
the saw. 

Circular method. (PI. XXXVII. figs. 1, 2, 3.)— The patient is 
to be placed upon the edge of his bed, or seated on a chair. The 
brachial artery is to be compressed with a tourniquet, or the 
fingers of an assistant, and the fore arm partly flexed and put in 
the middle state between pronation and supination, and well sup- 
ported by assistants. The surgeon, placing himself at the inner 
side — a position that gives him a greater facility in dividing the 
bones — grasps with his left hand the fore arm above or below the 
point of operation, according to the limb upon which he acts. A 
straight-edged amputating knife is then carried, with the right 
hand well pronated, under the arm to the upper surface of the 
radius, and the integuments divided down to the fascia in a cir- 
cular sweep, the knife coming round to the point from which it 



PLATE XXXYIL— AMPUTATIONS OF THE FOREARM. 

(Figs. 1, 2,3.) CIRCULAR AMPUTATION OF THE FOREARM OF THE LEFT SIDE. 

Fig. 1 represents the first stage of the operation. A circular incision has been made, and the integument is seen 

raised with the left hand of the surgeon (a), while it is detached from the aponeurosis with the knife in the 

right (b). 
Fig. 2 shows the face of the stump at the conclusion of this circular operation. The stump is supported by the left 

hand of an assistant (c). The three ligature threads (d) which have been applied to the radial, ulnar, and 

anterior interosseal arteries, are seen hanging from the side of the wound. 
Fig. 3 represents the appearance of the stump after the closing of the wound with four adhesive straps. 



(Fig. 4.) DOUBLE FLAP AMPUTATION OF THE FOREARM AS PRACTISED BY THE AUTHOR. 

The surface of the stump is showm after the completion of the operation. 

f. Right hand of an assistant supporting the stump. 

g. Anterior flap reverted ; which, in consequence of the greater thickness of the soft parts on this side, has nearly 
twuce the length of the posterior flap (h). 

(Fig. 5.) CIRCULAR AMPUTATION AT THE ELBOW JOINT. (Process of Velpeau.) 

A circular section has been first made of the skin, and secondly one of the muscles, so as to give to the stump the 
appearance of a hollow cone, as in the modification of M. Cornuau. The operation is shown at the moment 
when the knife (m), which has been passed through the joint, is applied so as to divide the tendon of the 
triceps above the head of the olecranon process. The right hand (i) of an assistant compresses the humeral 
artery; the left hand of the surgeon (k) sustains the forearm. The sloping direction of the section of the muscles 
of the fore arm, which leaves the heads of the radius and ulna prominent, is seen at /. 



Plate. 37. 



Fig. 3. 
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Started, by allowing the hand which holds it to turn daring the 
circuit into a state of supination. The integuments are to be dis- 
sected from the fascia for an inch or more, according to the thick- 
ness of the limb, and reversed. If on account of the conical shape 
of the limb difficulty should occur in turning back the skin, it may 
be slit over the radial and ulnar bones. By another circular in- 
cision the muscles are divided down to the bone nearly on a line 
with the base of the reflected skin. When the tendons are strong, 
there is a difficulty in dividing them in the circular sweep, and it 
is well to follow then the practice of Cloquet, by running a cat- 
ling through on each face of the interosseous ligament, and cutting 
outwards. The cut muscles now retract; a narrow interosseous 
knife or catling is passed into the gap to divide the interosseous 
ligament and the interosseous muscles, both on the front and back 
of the bones. The retractor is next adjusted with the middle tail 
passed between the bones, and the muscles and skin drawn back 
out of the way of the saw. The saw is now to be applied on the 
face of both the bones, the radius being held in the middle state 
between pronation and supination, in order that it may not be left 
too long; and the section of the ulna completed last, in conse- 
quence of this bone being most firmly connected with the humerus. 
The retractor is then removed ; the radial and the ulnar arteries, 
and occasionally the interosseal, tied. The wound is to be closed 
with adhesive straps, and supported with a roller bandage, making 
the line of reunion correspond with that of the end of the bones. 
Malgaigne has lately proposed, as a modification of the circular 
operation, to form a flap of the muscles, about an inch long, on 
each side of the arm after the reflection of the skin, by passing the 
catling flatwise on each face of the interosseous ligament. 

Flap method. 

Single flap, — Graefe, following the process of Verduin and 
Ruysch, passed the catling through from side to side in front of 
the bones and interosseous ligament, and cut out so as to form a 
semi-elliptical flap on the front part of the fore arm. The skin and 
soft parts on the back were then divided down to the bone by 
a semicircular incision. The remaining muscular fibres and the 
interosseous ligament were then divided, the soft parts retracted, 
and the bone sawed in the usual manner. 

Double flap. (PL XXXVII. fig. 4.)— This method is more fre- 
quently employed than the preceding, and is of very easy execu- 
tion. The fore arm placed in the middle state between pronation 
and supination, so as to render the two flaps of more equal size, 
the surgeon glides the knife across the arm either from the ulnar 
or radial edge, shaving the faces of the bones and the interosseous 
ligament, and cuts downwards and outwards so as to form an ante- 
rior flap two inches or more in length according to the size of the 
arm. The lips of the wound are then to be drawn backwards, 
and the knife carried over to the opposite side of the bones, and 
passed from the upper angle of the incision to the lower without 
making a new puncture in the skin, so as to form a posterior flap 
nearly of the same size as the anterior. An assistant then raises 
the flaps, the surgeon cuts the interosseous ligament and remain- 
ing muscular fibres, and divides the bones with a saw. 

To prevent any possibility of the subsequent exposure of the 
bones at the angle of the wounds, I am in the habit of further 
loosening the flaps at the base with the knife, but without dividing 
3S 



the skin — an assistant at the same time drawing them strongly 
upwards — then applying the three-tailed retractor, and finally di- 
viding the bones so that after their section they shall be half an 
inch above the upper angles of the flaps. 

Sir Charles Bell preferred to cut the flaps with a common am- 
putating knife from without inwards, in order to avoid the irregu- 
lar division of the tendons and muscles, which will sometimes 
take place to such an extent by the opposite mode of cutting the 
flaps as to require subsequent trimming. He made his anterior 
flap much larger than the dorsal, and observed the precaution to 
divide the bones high up. I have employed this process, and 
found it to form a handsome and most serviceable stump. The 
only objection to it, which is not one of much moment, is, that 
the muscles recede to some extent into the interosseous hollow 
before the edge of the knife, leaving a considerable amount of 
fibres to be cut with the catling in the second step of the opera- 
tion. 

Mixed process.— M. Sedillot cuts a thin, short flap, on either 
side of the fore arm, elevates them, and divides the muscles cir- 
cularly, or with a slope upwards at their base, down to the bone, 
which he cuts in the usual manner with the saw. M. Baudens 
prefers, in the inferior two-thirds of the arm, to divide the skin 
circularly, to dissect and turn it upwards to the amount of three 
fingers' breadth, and then passing his knife through at the base 
of the fold on either surface of the bones, cut from within out- 
wards two short, thick muscular flaps an inch in length. These 
are to be drawn upwards by an assistant, while the operator iso- 
lates the bones and divides them in the usual manner with the 
saw. 

AMPUTATION AT THE ELBOW JOINT. 

The amputation at this joint, first executed by Ambrose Pare, 
has been revived and practised to a considerable extent in latter 
times. It has not, however, by any means, received the general 
sanction of the profession, though it has been warmly supported by 
Dupuytren and others, and is considered by Velpeau as less dan- 
gerous than the amputation of the arm, the only alternative when 
we reject the operation at the joint. It is, however, a great ad- 
vantage to the patient to be able to preserve the entire length of 
the arm, and it is at least certain that the disarticulation has been 
attended with a fair average of success. In cases of injury of the 
fore arm, when there is no chronic affection of the joint, and the 
structures about the humerus are uninjured, the surgeon might feel 
himself justified, in the hope of preserving a more useful member 
to encounter the difficulties of disarticulation at this joint and the 
dangers attendant upon the extensive and slowly healing wound 
which it necessarily leaves. 

Surgical anatomy. — The exact position of the joint may be 
ascertained by the careful observance of the following rules. The 
lateral prominences or tuberosities at the lower extremity of the os 
humeri, too often considered by those deficient in anatomical know- 
ledge as being on a level with the joint, are placed at unequal 
distances above it. The internal one, which is most prominent, 
is nearly an inch above the junction of the ulna with the pully of 
the humerus; the external, about half an inch above the articula- 
tion of the radius with the condyle of the humerus. The tuberosi- 



150 



GENERAL OPERATIONS. 



ties are placed nearly on the same horizontal level ; and in con- 
sequence, the articular line is directed from within obliquely 
outwards and upwards. The base of the anterior flap, therefore, 
should be cut obliquely, and never so high as the tuberosities, lest 
it should be found too short to cover the end of the bone. When 
the integuments are not diseased, the head of the radius may be 
felt rolling in its joint, so as to serve as a guide to the general 
articulation. The articular surfaces of the radius and ulna being 
iiearly on the same level, and forming a line in front interrupted 
only by the slight elevation of the coronoid process, we are en- 
abled at once to carry a knife by a single cut directly into the 
anterior portion of the joint. Between the radius and the hume- 
rus, the knife may be readily passed from the outer side into the 
joint ; but on the internal side, its entrance is resisted by the ole- 
cranon and coronoid processes. On its posterior face, the line of 
the articulation is of a shape like that of the letter ^ reversed, the 
body of which is formed by the olecranon ; the internal transverse 
branch, which is the shortest and highest of the two, by the in- 
ternal side of the coronoid process; and the external branch, by 
the condyle of the humerus which articulates with the radius. 

A strong lateral ligament is found on either side of the joint; 
in front and behind, the capsule is thin and membranous. After 
the ablation of the fore arm, the end of the humerus presents a 
large surface, which will require a considerable extent of skin or 
flap to cover it thoroughly, and prevent the exposure of the bone. 

The oval, circular and flap methods have all been employed 
for this disarticulation ; and rank in regard to appropriateness in 
the order in which they are enumerated. In the circular, there 



will be but one artery to tie, — the brachial; in the flap operation, 
several ligatures will be required. 

Circular method. (Process of Velpeau. PI. XXXVII. fig. 5.) — The 
surgeon, standing at the outer side of the limb, divides the skin 
circularly in the ordinary manner, at the distance of three fingers' 
breadth below the line of the articulation, or "that of four fingers 
below the tuberosities of the humerus. He then dissects and turns 
back the skin to the level of the joint, and by a second circular 
incision, divides at this height the soft parts down to the bone. 
The fore arm is then to be strongly extended, and the anterior 
and lateral ligaments divided with the knife, rocking the joint 
from side to side as the latter are cut. Drawing downward upon 
the fore arm so as to separate the head of the two bones from the 
articular surface of the humerus, the knife is carried backward so 
as to cut the tendon of the triceps at its insertion upon the olecra- 
non, divide the posterior ligamentous fibres, and thus complete 
the disarticulation. If found more convenient, the olecranon 
process may be divided at its base with the saw, and left adhe- 
rent to its tendon. Its removal, however, gives more regularity 
to the surface of the stump, and diminishes the extent of the wound ; 
it has moreover been ascertained that the triceps will contract new 
adhesions, so as to move the arm perfectly after it has been de- 
tached from this process. 

The covering of the stump will consist merely of the skin and 
subcutaneous cellular tissue, the edges of which are to be drawn 
together so as to form a linear wound from side to side. 

In order to leave some fleshy covering for the ends of the bones, 
M. Cornuau, who follows in other respects much the same process, 



PLATE XXXVIIL— AMPUTATIONS OF THE ARM. 

(Fig. 1.) FLAP AMPUTATION OF THE RIGHT ARM AT THE ELBOW JOINT. (Process of Dupuytren.) 

The anterior flap has been cut by puncture and reverted upon the arm, the soft parts divided on the back part of 
the joint, and the ligaments of the joint severed so as to effect the disarticulation of the arm. The saw is seen 
applied for the purpose of dividing the olecranon, which in this process is left attached to the tendon of the 
triceps. 

a. The hand of an assistant compressing the artery. 

b. The left hand of the surgeon sustaining the fore arm. 

c. The saw with which the olecranon is cut. 



(Figs. 2, 3, 4.) CIRCULAR AMPUTATION AT THE MIDDLE OF THE ARM OF THE LEFT SIDE. 

Fig. 2. Section of the soft parts. 

A circular section has been made of the skin, and of the two layers of muscles, as described in the text. An 
assistant compresses the brachial artery with his right hand (d), while with his left (e), he sustains the upper 
part of the arm, and at the same time retracts the divided tissues. 
f. Left hand of the surgeon supporting the lower end of the arm. The conical projection of the divided muscles 
on the inferior fragment is shown at (g). The conoidal hollow of the end of the upper fragment (/;), is partly 
effaced by the retraction of the soft parts made by the assistant. The knife (i) is shown as it is brought round 
by the right hand of the surgeon, so as to complete the section of the layer of deep-seated muscles over the 
bone. 
Fig. 3. — Surface of the stump raised by the hand of an assistant (k). 

It presents the appearance of a hollow cone, and shows the ligatures applied upon the divided arteries. 
Fig. 4. — Coaptation of the lips of the wound over the end of the bone, by means of four strips of adhesive plaster. 
The ends of the ligatures project from its inferior angle. 



P/aie 38. 




O, sie«< fa " f '«' '< 



l'LL,/,/ r /^ PuJLrAed ly Cartg & Harl 



A \f /)„,;,/ /.,//, /%/- 



AxMPUTATIONS. 



151 



cuts the muscles a little distance below the joint. The brachial 
artery will then be divided after its bifurcation into the radial and 
ulnar, and two ligatures will be required. 

Oval metJiod. (Process of Baudens.) — The patient is seated 
on a chair, with the fore arm extended and turned so as to present 
its external face upwards ; an oval-shaped line is marked round 
the arm with ink, commencing at the external border of the radius, 
four fingers' breadth below the outer tuberosity of the humerus, 
and carried so as to cross the ulna two fingers' breadth nearer the 
joint, in order to leave less skin on the ulnar side, and admit the 
escape of the watery discharges which occur during the progress 
of the cure. The integuments are to be divided along the traced 
line down to the fascia, and the internal semilunar flap dissected 
up and reverted as high as the internal margin of the oval. On 
a level with this point the superficial layer of muscles are to be 
cut with a circular sweep of the knife; then, drawing upwards 
the divided portions with the left hand, the knife is applied a 
second time so as to cut the remainder of the muscles on a line 
with the joint, and is entered at the termination of the sweep, 
between the head of the radius and the os humeri. The liga- 
ments are next divided, as in the circular operation, and the fore 
arm detached by sawing the olecranon at its base. At the bottom 
of the wound will be seen the end of the humerus, surrounded 
by the divided muscles, and bordered by a large external (lap, 
which will abundantly suffice for the covering of the stump. A 
patient upon whom this process of disarticulation was performed, 
was perfectly cured at the end of a month. 

Flap method. (Process of Dupvy'ren slightly modified. PI. 
XXXVIII. fig. 1.) — The fore arm supinated, and one-third flexed, 
the operator, standing on the inner side, ascertains with the thumb 
and middle finger of the left hand the position of the two tuberosi- 
ties of the humerus, and grasping the soft parts immediately below, 
raises them so as to facilitate the passage of a double-edged knife 
or catling across the face of the bones, from the inner to the outer 
side, immediately over the line of the articulation. In order to get 
as large an anterior flap as possible, the handle of the knife should 
at first be depressed so as to enter the point through the integu- 
ments posterior to the front face of the ulna, then raised horizontally 
as the point crosses the joint, and again elevated as it emerges 
in order to pierce the skin as far back as possible on the outerface 
of the radius. The knife is to be carried downwards, shaving the 
face of the bones, so as to cut, according to the thickness of the 
limb, a flap three or. four inches long, which is to be drawn up- 
wards by an assistant. The knife is now shifted to the posterior 
part of the limb, in order to make a horizontal division of the soft 
parts there, on a level with the base of the flap. The fore arm is 
next to be extended, the anterior and lateral ligaments divided as 
above described, and the division of the limb effected either by 
cutting the tendon of the triceps or sawing the olecranon at its 
base. 

Brasdor began the operation by making a semicircular division 
of the skin, convex downwards, a few lines below the top of the 
olecranon. He then cut the tendon of the triceps, the lateral 
ligaments, and running the knife through on the face of the bones 
of the fore arm, cut a large anterior flap. 

Sedillot, holding the arm semiflexed, opens the integuments 
nearly in the same manner on the back, by making a semicircular 



incision which covers about one-third of the circumference of the 
limb, crossing it at its middle, an inch below the top of the ole- 
cranon. An assistant draws up the skin so as to allow the opera- 
tor to divide the tendon of the triceps and the posterior and lateral 
ligaments, and lay open the radio-humeral articulation by following 
the line of the joint. From the external extremity of the first in- 
cision, he then (before attempting to luxate the bones) drops a 
vertical cut two inches long. He now carries the fore arm, still 
flexed, backwards and inwards, and disarticulates it by dividing 
the remaining portions of the ligaments. A knife is then carried 
through the joint to the front of the bones, and the operation is termi- 
nated by cutting an anterior flap, which comprises the remaining 
two-thirds of the whole circumference of the limb. In operating 
on the hft elbow, the vertical incision is to be made and the dis- 
articulation commenced on the internal side. The value of this 
process has not yet, however, been tested by its application to the 
living subject. 

Dressing. — In the flap operation there are always two arteries 
at least to tie, and occasionally the trunk of the brachial is injured 
by the puncture with the catling, so as to require a ligature. The 
flaps are to be drawn together, or the circular fold of skin closed 
with adhesive straps, in the manner which will most completely 
cover the end of the humerus. 

3. OF THE ARM. 

AMPUTATION IN THE CONTINUITY OF THE ARM. 

Surgical anatomy. — The arm has but a single bone, which is 
everywhere completely enveloped with muscles, except in the 
neighbourhood of the elbow joint. These muscles may be ar- 
ranged into two classes — those which have for their chief office to 
move the fore arm, and those which move the arm. The first 
class consists of the two flexors on the front and inner part of the 
arm, the biceps flexor, and the brachialis anticus, and one exten- 
sor — the triceps extensor cubiti. The brachialis and the triceps 
are attached to the bone throughout their entire length, and are 
therefore susceptible of little secondary shortening after division 
in an amputation. But the biceps lays loose in its whole extent, and, 
like several muscles of the thigh, shortens itself to a great degree 
when cut. In amputation in the lower two-thirds of the arm, it 
is therefore advised to put the fore arm in a moderate state of flex- 
ion, and to cut the biceps a little lower than the other muscles. 
In the upper third the bone is surrounded with the second class 
of muscles, that consist, besides the articular — which are concern- 
ed only in the operation for disarticulation at the shoulder joint — 
of the powerful deltoid, the coraco-brachialis, and the muscles 
of the armpit — the great pectoral, the latissiraus, and the teres 
major. In amputation in the upper third, the action of these mus- 
cles forms a subject for consideration. If the operation is per- 
formed so as to leave in part the insertion of the muscles of the 
armpit, the deltoid, coraco-brachialis, and biceps are cut off from 
their insertion, and are liable to retract so as to leave a conical 
stump, and by drawing up the integuments retard the healing of 
the wound. If the section be made above the insertion of the 
armpit muscles, the latter will retract upon the chest so as to leave 
the bone nearly naked, and the stump will occasionally be made 



1 52 



GENERAL OPERATIONS. 



to stand straight outwards by tlic unresisted action of the supra 
and infra-spiqatuS muscles. For these reasons Lafaye and Larrey 
rred amputation at the shoulder joint to that through the up- 
per third of the arm. But this practice has been generally and 
justly rejected by most surgeons. It has been found that it is more 
dangerous than amputation through the arm; that every inch of 
the humerus that can be preserved consistent with the formation 
of a good stump becomes of great value to the patient; and more- 
over, that the two other articular muscles, the subscapularis and 
the teres minor, prevent most commonly the permanent elevation 
of the stump. The operation through the bone, with a single large 
external flap, is, therefore, when the case admits it, to be preferred 
to that through the joint. 

In cases where the amputation is made at the lower border or 
through a part of the insertions of the muscles of the armpit, we 
obviate much of the inconvenience above mentioned in reference 
to this operation, by raising the arm to the horizontal position, so 
as to shorten the deltoid before it is cut, and then dividing the 
bone at a height proportioned to the degree of retraction of the 
deltoid, the biceps, and coraco-brachialis, which will be found to 
vary in different cases according to the activity of the muscles. 

The circular and flap methods are both perfectly applicable to 
amputations of the arm in any part of its course, except near the 
elbow joint, where integument may be gained to cover the bone 
by the circular process, though there would not be room for the 
flap without removal of a larger portion of the bone. The oval 
method has also been advantageously employed by Guthrie for 
amputation on a line with the armpit. 

AMPUTATION IN THE LOWER TWO-THIRDS OF THE ARM. 

A knife of middling length, a scalpel, saw, and a two-tailed 
retractor, with the ordinary apparatus for dressing, are all that 
are required in this operation. The patient is placed in a sitting 
posture, and, if possible, in a chair, to which he may if necessary 
be secured with a towel. The arm is to be extended at a right 
angle with the body, and the fore arm a little flexed if the nature 
of the lesion will allow it. The circulation in the brachial is to 
be commanded with a tourniquet, or by pressure with the fingers 
of a competent assistant in the armpit, who is at the same time 
to be charged with drawing upwards the soft parts after their di- 
vision. Another assistant supports the portion of the limb to be 
removed. The surgeon places himself at the right side of the 
limb, so as to be able to grasp with his left hand the parts above 
the place of operation. 

Circular method. (PL XXXVIII. figs. 2, 3, 4.)— 1. An assistant 
drawing the skin upwards, the surgeon grasps the limb with his 
left hand, and carrying the knife below, begins the circular inci- 
sion on the edge of the biceps, dividing the skin and adipose 
membrane all round at a single cut down to the fascia. The 
integuments are then to be dissected from the fascia and turned 
backwards like a sleeve, for an inch or an inch and a half, ac- 
cording to the thickness of the arm. 2. The biceps may then 
be divided across separately, so as to allow it to contract; then 
placing the knife at the level of its shortening, divide circularly 
all the remaining muscles down to the bone. The assistant draws 
the cut edge of the muscles upwards, which then presents the 



appearance of an elongated cone. The point of the cone, con- 
sisting of the deep-seated fibres, is now to be cut anew by a second 
circular incision down to the bone, and the deep-seated fibres 
subsequently separated from the bone for the space of half an inch 
or an inch if the arm be large, with the point of the knife. 3. 
The surgeon next runs his knife round the bone to divide the 
periosteum as well as the musculo-spiral nerve in its gutter, if 
this has not been previously cut, applies the retractor to draw 
the soft parts upward, and severs the bone with a saw at their 
base. 

Many surgeons do not deem it necessary to make the previous 
section of the biceps, but complete the circular division of all the 
muscles at the same time. In my own practice, I have found a 
better stump formed by first cutting the biceps with a single 
stroke of the knife about three-quarters of an inch below the 
point at which the general circular incision is to be made. On 
the dead subject, where the biceps cannot shorten itself, and must 
be pushed up to represent the actual operation on the living, the 
process will' not appear so neat as without the use of this pre- 
cautionary measure. 

Dressing. — The brachial artery, which is found on the inner 
side of the bone between the biceps and triceps, is to be tied. If 
any of its branches bleed, they are also to be secured with liga- 
tures. The muscles are to be pressed downward with the hand, 
in order to cover the end of the bone, and the wound closed with 
adhesive straps, so as to form a line from front to back. Some 
surgeons, however, prefer to unite the integuments in an oblique ; 
others in a transverse direction. The roller is to be applied from 
above downwards in order to prevent the spasm of the muscles, 
and their subsequent retraction from the end of the bone. 

Flap method. — In amputation in the lower two-thirds of the 
arm, the operation with double flaps is very commonly preferred 
in Germany and England to the circular, and is employed by 
many of the surgeons of this country. It is more rapid, and at- 
tended with less pain during its performance, but has no other 
advantage over the method last described. As the bone of the 
arm is circularly surrounded with muscles, we may in particular 
instances of disease, cut the flaps with their base in any direction 
that will enable us to preserve the greatest length of the limb. 
The flaps are commonly cut by puncture and division from within 
outwards, but they may be also well formed in the opposite direc- 
tion from without inwards. 

Common process. — The patient is to be placed in the sitting 
posture and the limb extended and well sustained by assistants. 
The surgeon grasps with his left hand the muscular mass formed 
by the biceps and brachialis.anticus, and passes the double-edged 
catling across the anterior face of the bone, — entering it at the 
internal side for the right arm, and the external for the left, — and 
cuts from above downwards an anterior flap two inches and a half 
long, which should appear regularly beveled from the centre to 
the circumference. The flap is now to be raised by an assistant. 
The lips of the wound are then to be drawn backwards with the 
left hand, and the knife passed behind the bone through the two 
angles of the wound in the skin, so as to cut a posterior flap of 
the same form and length as the first. Both flaps are now to be 
well drawn upwards, while the surgeon divides with a circular 
turn of the knife, the remaining fibres about the bone. When 
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the bone is sufficiently isolated, the surgeon applies the saw close 
to the base of the flap. A doubled-tailed retractor may, if pre- 
ferred, be employed to draw back the flaps. 

Process of Langenbeck and Bell. Section from without inwards. 
— The integuments drawn strongly upwards by an assistant, the 
surgeon standing at the inner side of the arm, sustains with one 
hand the arm below the place of operation, and with the other 
applies the amputating knife upon the skin, so as to cut from 
below upwards and towards the bone two flaps in succession, one 
on the internal and the other on the external side of the arm, each 
of which should be from two and a half to three and a half inches 
long. The assistant then raises the flaps, and the surgeon iso- 
lates and divides the bone at their base. By this process, the 
surgeon is required to be ambidextrous. But if he has not prac- 
tised the use of the knife with his left hand, he may place himself 
at the outer siJe in operating on the left arm. One objection 
to this process by vertical flaps is, that it may allow the end of the 
bone to sink to the lower angle of the wound, so as to be exposed 
during the progress of cure. 

Mixed process of Sedillot. — This is analogous to the one of the 
same author described in reference to the forearm. Two small 
superficial flaps are cut by puncture with a double-edged knife ; the 
one on the external side of the limb is short, and consists but of 
little more than the skin and adipose tissue. The integuments are 
now drawn inwards, and the point of the knife carried through 
from the upper to the lower angle of the wound, so as to form a 
second flap like the first, but in which the brachial artery is not 
included. The flaps are next to be elevated, and the deep-seated 
muscles divided as in the process of Alanson, — obliquely upwards, 
— so as to form on the face of the stump a hollow cone, at the 
apex of which the bone is to be cut. This process leaves a wound 
very regular on its surface, and of but limited extent. It is more 
difficult of performance, and seems to be attended with no greater 
advantages than the circular method, which is remarkably well 
adapted to the amputation of the arm. 

AMPUTATION AT THE UPPER THIRD OF THE ARM. 

From the excessive tendency to shortening of the divided del- 
toid, and other reasons which have already been detailed, the 
common circular process is not so well suited as either the flap 
or the oval to amputations between the insertion of the deltoid on 
the arm and the head of the bone. The common causes that ren- 
der this operation necessary, are gunshot or other injuries which 
have directly involved the bone, the effect of which may be found, 
during the course of its performance, to have extended higher 
than was at first supposed, so as to make it necessary to remove 
the bone immediately below its head, or to detach it at the shoul- 
der joint. Under such circumstances either of the latter processes, 
but especially the flap, offers facilities for going above the intend- 
ed place of section of the bone, without rendering necessary a 
second general division of the soft parts. 

Process of Louis and Sabatier. (PL XXXIX. fig. 4.) — The 
arm is to be applied against the side of the body, so as to extend 
the deltoid and permit its being cut at its greatest length and ena- 
ble the surgeon to judge of the degree to which it will shorten 
itself, before he divides the soft parts on the inner side of the limb. 
39 



The artery is to be compressed against the second rib above the 
clavicle, as in disarticulation at the shoulder joint. A transverse 
incision down to the bone is to be made immediately across the 
insertion of the deltoid, and a converging longitudinal one, two 
inches in length, along either border of the same muscle, joining 
at their lower end the two extremities of the first. The flap thus 
marked out is to be dissected loose and raised, and the remaining 
soft parts cut by a circular incision on a line with its base, the re- 
tractor applied, and the bone isolated and divided with the saw. 
From the uncertainty of the assistant's preserving the steady com- 
mand of the circulation by pressure above the clavicle, it would 
be safer to seize and tie the extremity of the axillary artery pre- 
vious to the division of the bone. 

The oval method has been employed by M. Guthrie for ampu- 
tation of the arm in its upper third. The mode of making his 
incision is precisely the same as in his operation for disarticula- 
tion of the shoulder joint, with the exception that the apex of the 
V is to be placed two fingers' breadth below the acromion. In 
fact most of the various processes for disarticulation might be 
employed for this amputation. 

The dressing of the wounds after amputation of the arm is so 
simple, as not to need description. To obviate the tendency of 
the muscles to shortening, the arm should be placed on the pillow 
in a state of half extension. 



AMPUTATION AT THE SHOULDER JOINT. 

Although the disarticulation of the arm at the shoulder joint 
was practised by Ledran more than a century ago, it is only within 
the last half century that it has been admitted as a regular process 
of the art, and chiefly through its very successful and frequent per- 
formance by the great School of Military Surgery, of which Baron 
Larrey was the head. 

Surgical anatomy. — In no amputation is a thorough knowledge 
of the structures concerned in the operation of greater importance, 
than in that of the shoulder joint. The articulation differs con- 
siderably as to form and arrangement, from all the other joints. 
The glenoid cavity of the scapula is an oval with a superficial 
hollow, an inch and three-eighths in length, and an inch broad at 
its widest part, which is at the inner and lower portion. The head 
of the humerus is nearly hemispherical, about an inch and three- 
quarters in diameter, and is rather applied against than fitted to 
the socket of the scapula, in which not more than one-third of the 
circumference of the head of the bone can be at one time received. 
The depth of the glenoid cavity in the recent state is about a quar- 
ter of an inch, and its face is presented outwards and slightly 
forwards and upwards. Half an inch above the top of the 
glenoid cavity is found a sort of arch or roof, formed by the acro- 
mion and coracoid processes, and the .strong ligament which is 
stretched between them. This arch projects more than an inch 
and a quarter in front of the glenoid cavity, and protects the ante- 
rior and part of the lateral surfaces of the joint, covering as it does 
at least one-third of the circumference of the articulation, and pass- 
ing back about a quarter of an inch more on the posterior and 
external than on the opposite surface of the joint, in consequence 
of the sloping form of the base of the acromion process. The 
length or base of this arch is full two inches and a half. When 
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the arm is close by the side, there is a distance of nearly an inch 
between the greater tuberosity of the humerus and the point of 
the acromion. When it is elevated, the tuberosity is brought up 
immediately under the acromion, close to the margin of the gle- 
noid cavity, and more than an inch of the articular surface of the 
humerus projects on the opposite side beyond the glenoid cavity, 
between the teres minor and subscapularis, pushing before it. the 
capsule which is there thin and weak. At the anterior and inter- 
nal side of the joint, between the tendons of the subscapularis 
and the supra-spinatus, the capsule is also thin and feeble. At 
the outer side the capsule does not descend lower than the upper 



margin of the tuberosities ; but on the inner it descends, or may 
readily be depressed, for a quarter of an inch below the line of the 
neck of the humerus. Above, the capsule is not only attached to 
the margin of the glenoid cavity, but also to the outer edge of the 
coracoid process, by a strong band of accessory fibres, called the 
coraco-humeral or accessory ligament. If we roll the arm out- 
wards we put these fibres on the stretch, and give them the ap- 
pearance of a band going to both the tuberosities, but especially 
to the outer. This renders the coracoid process really a part of 
the articulation. It will appear from this that the strength of the 
capsule is principally at its anterior and outer portion, the part upon 



PLATE XXX1X-AMPUTATI0N AT THE SHOULDER JOINT-AT THE UPPER THIRD 

OF THE ARM. 

(Figs. 1, 2, 3.) AMPUTATION OF THE LEFT SHOULDER JOINT. (Process of Lisfranc.) 

Fig, i. — a . Hand of an assistant compressing with the end of the middle finger the subclavian artery as it passes 
over the first rib, — the thumb taking a support at the same time from the posterior part of the shoulder, so as 
to steady the trunk of the patient. 

b. Left hand of the surgeon grasping the arm so as to place it in the requisite positions during the operation. 

c. Right hand of the surgeon "passing the long double-edged catling in order to form the outer and posterior flap. 
The knife has been entered in front of the posterior angle of the armpit, and passed up between the head of the 

humerus and the belly of the deltoid. The point has then been lowered in order to open the capsule of the 
articulation, and again raised so as to be brought out through the triangular space formed at the top and front 
part of the shoulder, by the coracoid process, the acromion process, and the clavicle. The point and edge of 
the knife are subsequently to be brought downwards, so as to cut the outer and posterior flap, which is 
immediately to be raised by an assistant. 

(Fig. 2.) FORMATION OF THE INTERNAL AND POSTERIOR FLAP. 

The blade of the knife has been carried into the articulation through the wound in the capsule made by the 
puncture as shown in fig. 1, and brought round so as to divide the remains of the capsule, and shave the 
inner side of the neck of the bone. At this stage of the process, which is that shown in the drawing, an 
assistant grasps the axillary vessels between his thumb and fingers (d). The surgeon then completes the section 
of the flap with the knife (f), and with his left hand effects the necessary movements of the limb. 

(Fig. 3.) SURFACE OF THE WOUND SHOWN AFTER THE COMPLETION OF THE OPERATION. 

The glenoid cavity, with half of its capsule about it, is seen in the apex of the wound. The anterior flap is formed 
by the pectoral muscle, the heads of the biceps, the coraco-brachialis, the latissimus dorsi, the teres major, and 
the rotator muscles of the joint. The posterior and outer flap is formed by the deltoid alone. The arteries 
have been seized and tied. 

g. Axillary artery tied at the point at which it takes the name of brachial. 

h. Inferior scapular artery. 

i. Posterior circumflex. 



(Fig. 4.) AMPUTATION AT THE UPPER PART OF THE ARM. (Process of Sabatier.) 

The operation is shown near its completion. A flap has been cut at the external and upper part of the arm through 
the substance of the deltoid, the soft parts on the inner side have been divided by a section downwards and 
inwards, and the saw is shown applied upon the bone. 

a. Left hand of the surgeon sustaining the inferior part of the arm. 

b. Artery pad applied by an assistant to compress the subclavian artery over the first rib. 

c. The other hand of the same assistant, by the aid of a compress raising the flap out of the way of the saw (e). 

d. Line of the horizontal section of the soft parts downwards and inwards on the side of the axilla. 
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which the point of the knife is first to cut in the process for dis- 
articulation. The articular tendons also offer the greatest resist- 
ance in the same position ; those of the supra and infra-spinatus 
and the teres minor, occupying the outer semi-circumference of the 
joint, and which by rotating the arm strongly inwards may be 
brought forward so as to come readily under the action of the 
knife. In front there is but one tendon — that of the subscapularis ; 
—rotation in the opposite direction does not so much influence 
this tendon, and it is therefore usually found the most troublesome 
to divide. 

The projection of the acromio-clavicular arch makes the prin- 
cipal difficulty of the articulation. In several of the processes, 
the point of the knife must be passed under this projection, as 
though it was going to pierce the scapula, in order that it may 
divide the external rotator tendons which are lodged below the 
arch. This arch, it must be recollected, forms an irregular osse- 
ous interval open in front, bounded by the coracoid process on its 
inner side, by the acromion on its outer, and the neck of the sca- 
pula behind ; the interval, which is quadrangular and an inch in 
extent in all its directions, is occupied by the coraco-acromial 
ligament, which readily admits the passage of the point of the 
knife. It may be necessary to observe, that from the projection 
of this arch, unless the integuments be divided at least three 
fingers' breadth below the pectoral border of the armpit, the sides 
of the section will not meet after the disarticulation so as to form 
a linear wound. The stump of the shoulder is more thickly 
covered with the muscular structure on the back surface than the 
front, and if two flaps are formed with the superior angle at the 
acromion, the posterior will consequently be much larger than the 
anterior. The acromion and coracoid processes remain for a long 
time unossified ; — a fact which is to be remembered, as it facilitates 
the disarticulation of the arm in young subjects. 

The circular, flap, and oval methods, have all been employed 
in amputation at this joint, and the processes have been so mul- 
tiplied, that more than twenty may be enumerated : those entitled 
to the most favour only will be given. In each case, pressure is 
to be made upon the subclavian artery above the clavicle with 
the thumb, the compressor of Bourgery, the handle of a large key, 
or a boot hook; but since, as has been before observed, it is ex- 
ceedingly difficult to maintain a thorough command of the circula- 
tion, an intelligent assistant should always be prepared to seize 
the artery either before or at the moment of its division. 

Circular method. 

This method, which was employed by Alanson in 1744, has 
been advantageously modified by Grsefe, Cornuau, and Sanson, 
and is well suited to cases where there is much emaciation, or the 
muscular system is but little developed. 

Process of Sanson. (PL XL. fig. 1.)— The patient is to be put 
in a sitting posture. One assistant compresses the artery above 
the clavicle, and another, placed on the side opposite to the limb 
affected, passes one arm in front and one behind the trunk, so as 
to "rasp the top of the shoulder with both hands, and draw back- 
wards the skin, especially that of the armpit, as strongly as possi- 
ble. The surgeon, standing in front of the patient if he operate 
on the right arm, and behind for the left, grasps the limb with the 
left hand, and raises it nearly to the horizontal position. He then 



passes his knife under the limb, so as to rest its edge over the 
tendons of the armpit, at the distance of an inch and a half below 
the point of the acromion, and divides with a single circular in- 
cision all the soft parts down to the bone ; these are immediately 
to be separated from the head of the humerus so as to expose the 
joint. He next cuts with a semicircular incision the rotator, 
tendons and the capsule, draws the arm downwards, and carrying 
the knife through the joint, turns it around the head of the bone, 
which he detaches from its socket by dividing the posterior and 
lower portion of the capsule. This process is very rapid when 
well executed, but in fleshy subjects, does not leave sufficient inte- 
gument to cover well the point of the acromion ; and if the arm 
be raised too high during the first part of the operation, leaves a 
wound too extensive on the side next the thorax. There is also 
great danger that excessive hemorrhage may occur from the divided 
vessels, in consequence of the difficulty of making effectual com- 
pression of the artery above the clavicle. The following process, 
though more tedious in the execution, is therefore entitled to a 
preference. 

Process of Cornuau. — The arm disposed as above directed, the 
surgeon divides the integuments by a circular cut four fingers' 
breadth below the point of the acromion. The skin being still 
further drawn upward by an assistant, he divides by a single cut 
the soft parts on the anterior, outer and back parts of the limb — 
from the coraco-brachialis muscle to the tendon of the latissimus 
dorsi, or from the latissimus to the coraco-brachialis, according as 
it be the left or right arm — leaving the axillary artery untouched. 
The divided muscular mass is then to be loosened and raised, the 
rotator tendons and the capsule cut, and the head of the humerus 
luxated backward. The knife is next carried round the head of 
the bone, so as to shave the inner side of its neck. An assistant 
passes his thumb or forefinger into the wound so as to grasp the 
artery between them, and the surgeon detaches the limb, by cut- 
ting out into the armpit so as to complete the circular incision. If 
difficulty should occur in opening the joint, in consequence of the 
length of the integuments below the acromion, they may be split 
up, as was originally directed by Alanson. 

Dressing. — The axillary, the posterior and anterior circumflex 
arteries, and the acromial, are to be tied in succession. The lips of 
the wound are to be brought together in a vertical line, and secured 
by adhesive straps and an appropriate bandage. 

Flap method. 

The processes by this method are the most numerous, and 
have been arranged by Velpeau into two classes, according as the 
flaps are cut from without inwards, or from within outwards. 

Process of Ledran. Single axillary flap. — The patient is to 
be seated in a chair, and the arm held horizontally. The surgeon 
divides transversely, two fingers' breadth below the acromion, the 
deltoid and the two heads of the biceps muscle ; then, lowering 
the arm, he continues the incision so as to cut the outer part of 
the capsule and the rotator tendons, and carries the knife through 
the articulation in order to bring it down on the posterior part of 
the neck of the bone. A temporary ligature is then passed with 
a needle round the bundle of vessels in the axilla, and the knife 
is brought down so as to detach the limb by cutting a flap 
three to four inches long on the posterior and internal side of the 
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shoulder, in which are comprised the great vessels and nerves. 
It is difficult to retain the large internal flap sufficiently well ele- 
vated to cover the acromio-clavicular arch ; this process is there- 
fore justly abandoned, except in cases where, from the destruction 
of the soft parts on the exterior of the shoulder, no other could 
possibly be applied. 

Process of Lafaye. External and superior flap, formed from 
the deltoid. — A transverse incision down to the bone is made 
across the deltoid, five fingers' breadth below the acromion. Two 
other deep incisions nearly vertical, converging a little below like 
the margins of the deltoid, one on the internal and anterior sur- 
face, the other on the external and posterior, are dropped upon 
the extremities of the first. The flap is then to be dissected from 
the bone and raised by an assistant, the capsule opened, and the 
head of the bone luxated upwards. The axillary artery is next 
to be denuded and tied at the inner margin of the wound ; the 
surgeon then brings down the knife so as to divide the soft parts 
on the interior of the bone upon a level with the fold of the arm- 
pit. 

Grosbois and Dupuytren modified this process by elevating the 
arm at a right angle with the trunk, raising the mass of the deltoid 
with the left hand, and pushing a double-edged knife between the 
head of the humerus and the acromio-clavicular arch, so as to cut 
from within outwards an external superior flap of sufficient length. 
The flap is to be raised by an assistant, so as to expose the joint, 



and the surgeon, grasping the arm with the left hand, approaches 
it to the trunk, and rolls the elbow inwards so as to extend the 
rotator tendons. These he divides with the knife, and enters the 
articulation under the acromion process. He then rolls the elbow 
so as to turn the head of the bone outwards, while the knife, 
pressed in the opposite direction, cuts the inner portion of the 
capsule and the tendon of the subscapulars. The head of the 
bone is now to be luxated outwards, and the knife slid down upon 
its neck. The surgeon then pauses for a moment, till the assistant, 
who has raised the flap with one hand, grasps the axillary artery 
with the thumb and fore finger of the other, introduced — one into 
the wound — and the other into the cavity of the axilla. The knife 
is finally carried downwards so as to cut outwards at the axillary 
borders, inclining it however a little forwards, in order to make 
the flap pointed in front, and leave the whole hollow of the armpit 
remaining on the stump. 

Langenbeck and Onsenoort perform the operation in a manner 
similar to that just described, with the exception that they cut the 
flap from without inwards, at a single sweep with a knife curved 
on the flat. 

Remarks.— The single flap formed out of the deltoid by these 
various processes, falls after the operation on the glenoid cavity, 
and effectually covers the arch above the socket. But the flap is 
thin at its base, and the muscular tissue of which it is composed 
is slow to unite with the subjacent parts; it wrinkles and con- 



PLATE XL.— AMPUTATION AT THE SHOULDER JOINT. 

(Fig. 1.) CIRCULAR AMPUTATION ON THE RIGHT SIDE. (Process of Sanson.) 

The integuments have been firmly drawn up by an assistant towards the joint, and the amputation knife, which has 
been applied over the insertion of the armpit tendons, is seen as it is brought round to finish the circular section 
of the skin and soft parts down to the bone. The right hand of an assistant (a) applies the artery pad upon the 
subclavian as it passes over the first rib. The hand of another (b) retracts the soft parts towards the shoulder. 
The surgeon sustains the limb with his left hand (c) while he makes the circular sweep with the knife (d). The 
head of the humerus is then to be separated from the surrounding muscles with the knife, and detached by the 
division of the ligaments of the joint. After the ligature of the vessels the margins of the skin are to be brought 
together with adhesive straps, so as to form a linear wound in a direction downwards and slightly inwards. 



{Fig. 2.) OVAL AMPUTATION. (Process of Baron Larrey.) _ 

The operation is shown near the period of its completion. A vertical incision (a, b, b) has been dropped from the 
point of the acromion. From near the lower end of this, two oblique lateral incisions have been made to the 
opposite borders of the armpit. The operator has then separated the soft parts with the knife from over the 
bone (g), divided the capsular ligament, and carried his knife through the joint round upon the inner face of the 
neck of the bone. At this period of the operation, which is the one shown in the drawing, an assistant grasps 
the axillary vessel in the inner flap between his thumb and fingers (e). The operator, sustaining the arm with 
one hand (f ), with the other (h) finishes the section by carrying the knife (e) from the angles of the two oblique 
incisions through at the inner side of the arm, dividing with the skin the vessels and nerves of the armpit. 
After the ligature of the divided vessels, the lips of the incision are brought together in a vertical line. 

Fig. 3. — Appearance of the wound after the oval operation of M. Guthrie, which is but a slight modification of the 
process of Larrey, and yields the same results. 
i. Glenoid cavity. 

j. Branch of the posterior circumflex artery. 

I. Inferior termination of the axillary, raised on the forceps by the surgeon while an assistant secures it with a 
ligature. 
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tracts, and, from the difficulty with which it is maintained in 
contact with the inner and lower margin of the wound, the heal- 
ing process is rendered protracted. In certain cases, however, of 
injury of the structure on the axillary side of the joint, it is the 
method to be preferred. But in circumstances admitting of a 
choice, the process by a double flap will be found to form a better 
stump. 

Double flap. Process of Sir Charles Bell. One superior and 
one inferior flap, which unite so as to form a transverse wound. — 
The artery compressed between the scaleni muscles above the 
clavicle, and the arm raised, the soft parts are to be divided by a 
circular incision down to the bone, three fingers' breadth below 
the point of the acromion. The arm is then to be lowered, and 
two vertical incisions are to be dropped from the level of the 
joint down upon the transverse cut — one on the anterior and one 
on the posterior part of the limb. The flap thus marked out upon 
the external part of the shoulder is to be dissected from the bone 
and raised, and the disarticulation accomplished in the usual man- 
ner. This process may be considered a good one — it forms regu- 
lar and well-shaped flaps ; but it is not so rapid in its performance 
as the following, which is commonly preferred to it, though, as it 
appears to me, upon no very satisfactory grounds. 

Process of Lisfranc. (PI. XXXIX. figs. 1, 2.) — Posterior ex- 
ternal and posterior internal flaps. 

L°ft arm. — The patient is seated on a chair, and an assistant 
placed behind him, ready to raise the flap first formed, and com- 
press the orifice of the posterior circumflex artery with one hand, 
and the axillary with the other previous to its division in the 
formation of the second or internal flap. To prevent still further 
the effusion of blood, the assistant may, during the formation of 
the first flap, compress with his middle finger the artery above the 
clavicle, steadying the shoulder with the same hand. 

1. The arm is to be raised nearly horizontal. The surgeon 
standing behind the patient, embraces the stump of the shoulder 
with his left hand — the thumb resting on the posterior part of the 
head of the bone, and the ends of the two first fingers over the 
coraco-acromial triangle ; then taking in the other a narrow dou- 
ble-edged knife or catling, which should be eight inches long, and 
held parallel with the humerus, he enters the point just at the 
external side of the posterior fold of the armpit, in front of the 
tendons of the latissimus dorsi. and teres major muscles, with the 
upper cutting edge a little turned in front, so that the flat of the 
blade shall lay nearly parallel with the broad surface of the ten- 
dons of the above muscles. The knife is then to be passed up 
along the outer and posterior surface of the humerus, till the point 
touches the head of the bone; the handle is now to be inclined a 
little downward to carry the point over the head, and then ele- 
vated again with a rocking motion so as to depress the point and 
open the capsule: now shifting the fingers of the left hand down 
the arm, he carries the point through in the centre of the space 
between the coracoid and acromion processes, with the handle 
raised the distance of two or three inches from the arm. The 
most difficult part of the operation— the puncture— is now accom- 
plished. Holding the hand nearly immovable, the surgeon next 
cuts with the point of the knife, inclining it a little from within out- 
wards and from below upwards, so as to disengage the edge from 
below the acromion, and turn it round the head of the bone. 
40 



The knife is now brought down along the external face of the 
bone, and subsequently inclined towards the skin, so as to cut a 
posterior external flap three inches long, which includes the ten- 
dons of the latissimus dorsi and the teres major. This flap is to 
be instantly raised by the assistant, and the stream of blood from 
the posterior circumflex artery, if not arrested by pressure above 
the clavicle, is to be checked with the thumb and finger of his 
left hand. 

2. The articulation is already laid open, and the outer rotator 
tendons cut across, if the process as described has been exactly 
followed. The operator now carries the knife from the outer side 
through the joint, keeping the handle inclined low, so. as to cut 
from heel to point, and brings it round to the internal side of the 
head of the bone, which is to be luxated as the knife is slid be- 
hind it. The handle is then further depressed so as to become 
vertical, — the blade is brought down so as to shave the internal 
side of the bone, — and as soon as sufficient room is made above 
the knife, the assistant grasps the artery in the thickness of the 
flap, and the surgeon detaches the limb by cutting out at the level 
of the armpit, so as to divide the tendon of the pectoralis major 
and form an internal and posterior flap, of the same length as the 
preceding. 

Rigid arm. — In the operation for the right arm, some modifi- 
cation of the process is required, in order to enable the surgeon 
to employ the knife with the right hand. In forming the first flap, 
he may stand behind the patient and proceed as in the case last 
described. Then shifting his position to the side of the patient, 
and holding the handle upwards, he carries the knife through the 
joint and forms the second flap. Or if he finds it more convenient, 
he may form the first flap by entering the knife between the cora- 
coid and acromion processes, and carry it down nearly parallel 
with the bone till the point emerges under the tendons at the pos- 
terior fold of the armpit, and finish the section of the flap by 
bringing the handle downwards. 

This process of Lisfranc is very rapid when skilfully performed ; 
the flaps are well disposed for reunion, and furnish a ready outlet 
below for the discharges that attend the progress of the cure. The 
acromion is not always, however, sufficiently well covered, and in 
young subjects, when the muscles are large and act with force, it 
is not easy to pass the knife in the space between that process and 
the coracoid. In the latter case, it might answer to make the 
puncture at the outer side of the acromion, and divide by a sepa- 
rate incision the external rotator tendons and the capsule, rolling 
the arm inwards so is to bring them more readily under the action 
of the knife. But on the whole, this process is inferior to the 
oval method in regard to the neatness and regularity with which 
the flaps are formed. 

Oval method. Process of Baron Larrey. (PI. XL. figs. 1, 2.) 
— The arm of the patient is to be placed nearly in contact with 
the side of the chest. The surgeon commencing at the point of 
the acromion, makes a vertical incision three inches long, splitting 
the deltoid in its middle down to the bone. The arm is now to 
be raised nearly horizontal. An assistant draws the integument 
well upward towards the top of the shoulder, and the operator 
makes two oblique cuts through the soft parts in the form of a \ 
reversed, commencing at the middle of the vertical incision; — 
— one, the anterior, is carried downwards and forwards to the 
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anterior fold of the armpit, so as to divide the pectoralis major 
very near its insertion upon the humerus; the otlier — the poste- 
rior — downward and backward to the posterior fold of the armpit, 
cutting in like manner with one sweep of the knife the deltoid, 
and the insertion of the latissimus dorsi and teres major, leaving 
untouched the vessels, nerves and integuments of the axillary 
cavity. The two muscular flaps are then rapidly loosened from 
the bone and drawn upward by an assistant, who grasps one with 
each hand, and at the same time makes pressure on the bleeding 
orifices of the two circumflex arteries. The articulation is now 
laid bare. The surgeon rolls the arm a little inwards and divides 
the rotator tendons and the outer half of the capsule by a semi- 
circular cut; luxates outward the head of the bone; glides around 
it the knife so as to shave the neck and divide the remaining 
half of the capsule ; and arrests the instrument on a line with the 
lower angles formed by the two oblique incisions. At this pause 
in the operation, another assistant introduces his thumb and fore 
finger — one into the wound, the other into the axilla, so as to com- 
press the axillary artery, the position of which will be manifested 
by its pulsations. The surgeon then completes the operation by 
cutting through towards the chest, so as to unite the two oblique 
incisions at their lower ends. The incision is not, however, to 
be made directly transverse as if we were to cut the base of a A, 
but sloped a little downward on the arm, in order to leave on the 
stump a little more than the whole integuments belonging to the 
axilla. By thus modifying the last step of the operation, we 
leave the two flaps united below, so that they come well together 
in the middle line ; for when the transverse incision is made in 
the more common manner directly into the armpit, the integuments 
are too scant at the lower edge of the wound, and leave a space 
which has to be filled up by a cicatrix of new formation. 

In this process the surgeon stands at the outer side of the limb, 
and finds it difficult to make both oblique incisions with the right 
hand. It is better, therefore, as regards one of them, to shift the 
knife over to the left hand as directed by Baron Larrey. It is not 
difficult, however, if the surgeon is unpractised with the left hand, 
to make the second incision with the right — which may be an- 
terior or posterior according to the arm on which he acts — by 
dividing the parts from the skin to the bone and from below up- 
wards ; or by passing the knife over the face of the bone from 
above downwards, puncturing the skin under the tendons, and 
cutting outwards. In making the anterior oblique incision, the 
operator, if he is not sure of his hand, may pass his finders into 
the axilla, to avoid all risk of a premature division of the great 
artery, which lies but a little distance from- the anterior tendons 
of the armpit. 

A slight modification of this process of Larrey has been made 
by Guthrie and Scoutetten. They both reject the vertical inci- 
sion. Guthrie begins the two oval incisions at the point of the 
acromion, cutting first only through the integuments, which are 
then to be drawn upwards, and the muscles divided by a second 
incision on a line with the retraction. Scoutetten begins the oval 
incision at the same point, cutting at once down upon the bone 
from the joint to the armpit tendons, and carrying the knife lightly 
across so as to divide merely the skin of the armpit, and unite the 
two oblique incisions below. The subsequent steps of the ope- 
ration in each case are the same as in the process of Larrey. 



Of the various processes described, the oval and the circular 
are those unquestionably which oiler the greatest facility in the 
performance, and afford the most satisfactory results. But the 
lesions requiring amputation of the arm at the joint are so very 
various, and so often accompanied with a destruction of the soft 
parts on one side of the limb, that cases frequently occur in 
which the single or double flap will be found the only ones admis- 
sible, and even these as given, will sometimes require to be varied 
by the ingenuity of the surgeon, in order to get for the stump the 
best covering possible out of the uninjured soft parts. 

The proce-s of Barron Larrey, which has been the most em- 
ployed, has, according to Sedillot, been attended with success in 
ninety out of a hundred cases. 

Dressing. — For the prevention of hemorrhage the ligature en 
masse of the vessels previous to the operation, as practised by 
Ledran, is now utterly laid aside, the surgeon trusting to the 
plans already detailed for the stifling of the hemorrhage until the 
limb is removed and the surgeon can secure the bleeding orifices 
on the face of the stump. The axillary artery is to be* the first 
tied, next the circumflex and such other vessels as throw out 
blood in a jet. The ligatures are to be brought out at the lower 
angle of the wound, and the flaps approximated with adhesive 
straps; — occasionally the interrupted suture will be found useful 
in the adjustment of the flaps. Pressure should be made with a 
bandage from the trunk towards the stump, so as to prevent puru- 
lent accumulations. A particular bandage {fascia pro excisione 
humeri) will be found useful to effect this object. It is to be two 
yards and a half k>ng and three quarters wide, slit open in the 
middle so as to receive the arm and come up to the shoulder of 
the opposite side, and then split into four tails which are to be 
brought round the stump. 

AMPUTATION OF THE SHOULDER BLADE WITH THE ARM. 

In cases of extensive traumatic injury, caries, or malignant 
diseases, it may occasionally be necessary to remove a part or 
even the whole of the shoulder blade with the arm. Parts of the 
shoulder, as the acromion process, the neck of the scapula, and 
the outer end of the clavicle, have been many times successfully 
removed ; and Cuming, of Jamaica, and Professor Mussey, of Cin- 
cinnati, have been equally fortunatejn removing the shoulder blade 
entire. But the success has been chiefly confined to instances of 
traumatic injury. The mode of operation must vary according 
to the nature of each particular case, and no general formulae 
can be established. There will be in fact two operations — one 
for the resection of the shoulder, and one for the disarticulation 
of the arm. The resection of the shoulder bones should in gene- 
ral precede the latter. The methods for resection which have 
already been given, will only require to.be so modified that the 
division of the soft parts shall be made in order to facilitate as 
much as possible the subsequent operation upon the joint. 



OF THE LOWER EXTREMITIES. 

As in the upper extremities, amputation may be performed in 
the lower, either in the continuity of the bones or at the joints. 
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The importance, however, of preserving the greatest possible 
length of the limb, by operating under certain circumstances for 
this purpose through the joints, is not so imperative in regard to 
the lower extremities as the upper, and must indeed be held as 
subsidiary to another object — that of affording the greatest facility 
for the adjustment of the means of artificial support. 

The shortness of the toes, their minor importance as compared 
with the fingers, and the risk of the stump becoming irritated 
against the boot, render it customary, with the exception of the 
first, to amputate them at their metatarso-phalangeal joints rather 
than between the phalanges. The great toe, which forms an im- 
portant point of support to the foot, should be preserved as long 
as possible, and may be amputated by processes similar to those 
of the fingers, either through its phalangeal joint or in the continu- 
ity of the phalanges. If amputated at its metatarsal joint, the 
two sesamoid bones on its under surface may be left attached to 
the flap. The amputation of the toes at their metatarso-phalan- 
geal joints, separately or all together, and that of the metatarsal 
bones through their continuity, is performed by processes so 
nearly similar to those for corresponding bones of the hand, that 
it would be useless to repeat the description here, and the little 
differences will be sufficiently explained by reference to Plates 
XLI. and XLII., in which the operations are shown. It may be 
observed, however, that there is more objection to the removal 
of the metatarsal bones when it can possibly be avoided, as it 
necessarily diminishes the breadth and solidity of the support 
furnished by the foot. This is particularly the case in reference 
to the first metatarsal, the whole or a part of which should always 
be left whenever the nature of the disease will admit of it. If it 
become necessary to remove this latter bone at its metatarso-tarsal 
joint, the knife must be used with caution at the inner side 
of the base, for fear of wounding the anterior tibial artery, which 
dips down at this point to reach the sole of the foot. If this 
vessel should be wounded, it may be secured with a ligature, and 
usually without much difficulty. In spite of every care as observ- 
ed by Professor Ferguson, troublesome bleeding will sometimes 
occur at the deep-seated corner of the wound, which can only 
be arrested by a graduated compress, made by first introducing 
small and then larger pieces of lint, and securing the whole by 
compression with a bandage. There is also, as I have observed 
in one instance, and which has been noticed by the same writer, 
a tendency in the adjoining toes, from the want of support at their 
inner margin, to curve inwards, so as to become a source of in- 
convenience by pressure against the boot; to obviate this incon- 
venience I have been obliged to remove the second toe at its root. 
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AT THE METATARSO-TARSAL JOINTS. 

Since the time of Sharp and Hey, the partial amputations at 
the transverse joints of the foot have attracted considerable at- 
tention as a means of saving the heel and ankle, and preserving 
the length of the limb, without producing any deformity that 
woultl not be well hidden in a boot. But from thje imperfection 



of the processes employed, and the imperfect study of the irregular 
structure of the joints, considerable difficulty was encountered in 
the disarticulation in the few instances in which it was attempted, 
and the saw was usually resorted to for the detachment of the 
bones. 

To Lisfranc we are mainly indebted for an accurate description 
of the parts concerned, as well as for the precise details of the 
operation, which have removed nearly all the difficulties in the 
way of its performance. 

The growing sense n[ the importance of saving as much as 
possible of the body oi the foot, has induced surgeons latterly to 
restrict the operation at this joint to cases in which the posterior 
extremities of the metatarsal bones are diseased, justly preferring 
to divide the metatarsus in its continuity with the saw, when by 
so doing a healthy portion of it can be preserved in connection 
with the tarsal bones. 

Surgical anatomy. — The posterior extremities of the five meta- 
tarsal bones are articulated with the cuboid and the three cunei- 
form. The line of junction is transverse, but irregular and intricate, 
forming a curve, which terminates nearly an inch more in front on 
the inner than the outer side. On the external side, the com- 
mencement of this line is well marked by the projection at the 
posterior part of the metatarsal bone of the little toe, which can 
readily be distinguished by carrying the finger back along its outer 
side; immediately behind this projection is the depression, indi- 
cating the joint which separates the metatarsal bone from the 
cuboid. By abducting the foot, we may also either see or feel, 
according to the state of the parts, the tendon of the peroneus 
tertius muscle, which is inserted on the tuberosity. 

The internal end of the articular line is next to be ascertained. 
The three following indications will serve for this purpose, some 
one or more of which, whatever may be the state of the parts, it 
is always possible to apply. 

1. From the middle of the tuberosity of the fifth metatarsal 
bone, draw a straight line directly across the back of the foot. 
Three-quarters of an inch in front of the internal end of this line, 
will be found the joint between the internal cuneiform bone and 
the metatarsal of the great toe, which forms the inner end of the 
articular line in question. 

2. By passing the finger backwards along the internal and 
inferior side of the first metatarsal, we feel first the tuberosity at 
the end of this bone, then a little depression behind it, and lastly 
a second prominence which belongs to the cuneiform bone. The 
depression between these prominences marks the line of the 
joint. 

3. By carrying the finger from behind forwards, along the in- 
ternal border of the foot, a projection is felt just an inch in front 
of the malleolus, formed by the scaphoid bone. An inch and a 
quarter in front of this, is the inner edge of the joint. 

In some rare instances, the tuberosity of the fifth metatarsal 
bone has been found extending further backwards, so as to be ar- 
ticulated with the side of the cuboid bone, and increase the length 
of the curve on the outer side of the foot. 

The direction of the articular surfaces is as follows: l>etwcen 
the fifth metatarsal and the cuboid bones, the interline runs first 
in the direction of the inner edge of the metatarso-phalangeal 
joint of the great toe, then turns more inwards in a line towards 
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the middle of the first metatarsal bono, and is next directed nearly 
transversely across the foot, to form the line of articulation of the 
fourth metatarsal with the cuboid ; the whole of the curve thus 
described round the face of the cuboid, is about an inch in length, 
its internal end being about a third of an inch in front of its ex- 
ternal. 

The articulation of the third metacarpal with the outer cunei- 



form bone is about half a line more in front, and runs transversely. 
The end of the second metacarpal bone, which is the most intri- 
cately articulated, falls about the sixth of an inch further back, 
and is connected nearly transversely with the middle cuneiform. 
It is also articulated on the sides with the other two cuneiform 
bones ; the internal one projecting about a third of an inch more 
in front than the middle bone, so as to leave the end of the second 
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Fig. 1. — Representation of the linear wound left after the oval amputation of the first and third toe at the metatarso- 
phalangeal joints. — The first steps of this operation are shown at fig. 2. 

(Fig. 2.) AMPUTATION IN THE CONTINUITY OF THE FIVE METATARSAL BONES. 

Having cut a dorsal and plantar flap — the latter being much the longer of the two — from the surface towards the 
bone, the surgeon inclines the foot, as shown in the drawing, so as to cut the interosseous muscles in the arch 
of the foot, which from their deep situation have not been included in the plantar flap. 

a. One hand of an assistant, steadying the leg. 

b. The other hand of the same assistant, sustaining the foot, and at the same time securing the ends of the 
compress (c), with which the plantar flap is drawn back out of the way of the knife. 

d, e. Hands of the operator, who is about to divide the interosseous muscles with the knife. 

(Fig. 3.) AMPUTATION IN THE METATARSO-TARSAL ARTICULATION. (Mixed process of Baudens.) 

A dorsal and plantar flap have been formed, as described in the text. The joint between the internal cuneiform 
and the first metatarsal bone has been opened with the knife, upon a level with which, the four metatarsal bones 
of the smaller toes have been divided with the saw, so as to give a regular surface to the stump. 

(Figs. 4, 5.) AMPUTATION THROUGH THE METATARSO-TARSAL JOINTS. (Process of Lifranc.) 

Fig. 4. — Opening of the joints on the dorsal surface. — A semilunar flap of skin has been cut on the back of the foot, 
and the extensor tendons divided somewhat nearer the line of the joints. The articulation of the cuboid with 
the two outer metatarsal bones (a), and that of the internal cuneiform with the first metatarsal (b). have been 
opened with the knife. The knife is shown as applied for the purpose of detaching the head of the second 
metatarsal bone from the mortise in which it is lodged. 

c. Hand of an assistant, sustaining the leg. 

d. Left hand of the surgeon, grasping the extremity of the foot with the palm under the sole. The thumb (e) 
and the fore finger (f) are applied upon the tuberosities of the first and fifth metatarsal bones, serving as a 
guide to the operator in determining the limits of the incision for the dorsal flap (g). 

" h, i. Knife employed in the right hand of the surgeon, the point of which is plunged between the head of the 
second metacarpal bone and the internal cuneiform, in order to divide the internal interosseous ligament. 
At h the knife is entered at an angle of 45 degrees, till it divides the ligament and the point' is arrested against 
the bone. The dotted line (i) indicates the track of the handle of the knife in effecting the division of the 
ligaments of this joint, which is the most difficult part of the operation. 
Fig. 5. — Formation of the plantar flap . — The stage of the operation shown is that where, after having separated 
ihe articular surfaces, the surgeon insinuates the knife between the internal cuneiform and first metatarsal bones, 
to begin the section of the plantar flap. The shape of this flap is to be the same as that shown at Plate XL1I. 
fig. 3. The surgeon, with his left hand at a, depresses the points of the toes, while he employs the knife in 
his right (6). 

(Fig. 6.) OVAL AMPUTATION IN THE CONTINUITY OF THE FIRST METATARSAL BONE. 

The oval incision of the skin having been made, the bone isolated, and the soft parts drawn away from the bone by 
the aid of a compress, the surgeon takes the toe in his left hand (a), while he makes the section with the saw 
in his right (b). 
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metatarsal lodged in a mortise, shelving on the sides, a little more 
than half an inch broad at its base on the middle cuneiform, a 
sixth of an inch wide on its outer side, and a third of an inch at 
its inner. The articulation of the first metatarsal with the inter- 
nal cuneiform, is about a quarter of an inch in front of the preced- 
ing, and slopes in the direction of a line passing from its internal 
edge to the middle of the fifth metatarsal bone. 

All the metatarsal bones are articulated with the others upon 
the sides, with the exception of the first. On the plantar surface, 
the metatarso-tarsal joint is much more narrow than on the back, 
on account of the arched form of the foot, and the second cunei- 
form is found almost entirely concealed by the first. 

The ligaments which connect the bones together are found on their 
dorsal, plantar and lateral surfaces, and do not require to be particu- 
larly studied, as they are readily divided with the point of the 
knife by following the line of the joint. There are three interos- 
seous ligaments, the position of which should be well known. 
The internal one of these is very strong, and is called the key of 
the articulation. It runs from the external face of the first and 
from the internal face of the second cuneiform, and is inserted 
upon the corresponding faces of the first and second metatarsal 
bones. The second or middle interosseous arises from the ex- 
ternal face of the second cuneiform and the internal face of the 
third, and is inserted upon the corresponding surfaces of the 
second and third metatarsal. The third or external interosseous 
ligament is connected in a similar manner with the adjoining faces 
of the external cuneiform and cuboid behind, and the third and 
fourth metatarsal in front. It will therefore be seen that the mor- 
tise at the head of the second metatarsal, which is the cause of the 
greatest difficulty in the operation, lodges ligaments upon its sides, 
and leaves room, as shown by Lisfranc, for their easy division by 
the introduction of the point of the knife. 

Anchylosis has occasionally been observed in some of the joints. 
If this is firm or extensive, the bones will have to be divided with 
the saw. If, as is more commonly the case, it is limited to the 
mortise, the head of the second metatarsal may be divided so as 
to form a straight line with the ends of the two cuneiform bones 
upon its sides. 

Process of Lisfranc. Plantar flap. (PI. XLII. fig. 4, 5.) 
Left foot. — The patient is to be placed on his back ; and the foot, 
half flexed, projecting over the bed, and resting on the heel, is to 
be steadied by an assistant who grasps it above the malleoli. 
The surgeon, taking the foot in hisleft hand with the palm applied 
under the sole, and the thumb and fore finger just half an inch in 
front of the two extremities of the articular line, and marking 
out in his mind or with the handle of the scalpel the course of 
the articulation, makes a semicircular division of the integuments, 
with a narrow, straight knife, half an inch or more in front of the 
line of the joint, commencing and terminating at the two extremi- 
ties of the articular line. The skin, loosened if necessary with 
the knife, is now to be drawn backwards by an assistant, and the 
extensor tendons and the remaining soft parts divided down to 
the bones, as nearly as possible on a level with the joint. With- 
out changing the position of the left hand, the surgeon carries 
the point of the knife upon the external side of the joint, and 
cuts the dorsal ligaments, with a slight sawing motion, along the 
curved .line of the articulation of the last two metatarsal bones, 
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until the instrument is arrested against the outer edge of the third 
cuneiform bone. The point is now to be turned so as to advance 
a line in front, and then carried across the transverse articulation 
of the third metatarsal with the middle cuneiform bone. The 
knife is next to be shifted to the inner side of the foot, and the point 
alone entered as before (the blade held nearly vertical) between 
the adjoining surfaces of the first metatarsal and the inner cunei- 
form, separating the dorsal ligaments in the direction of the joint 
towards the middle of the fifth metatarsal bone, till the knife is ar- 
rested against the second metatarsal. The head of this latter bone i 
locked within the three cuneiform by strong ligaments, is next to 
be loosened by inclining the handle of the knife towards the toes, 
with the edge towards the ankle, so as to form an angle of 45 
degrees; then pushing up the point along the inner edge of the 
mortise till it is checked against the middle cuneiform bone, and 
raising the handle vertically, the first interosseous ligament is di- 
vided with the edge. Now, raising the point and turning the edge 
of the knife outwards, follow the mortise round so as to divide its 
ligaments, depressing at the same time the anterior portion of the 
foot, in order to raise the bases of the metatarsal bones and make 
the line of the joint conspicuous. The articulations are all now 
opened ; luxate next the whole metatarsus backwards, by shift- 
ing the thumb forwards upon the dorsum, pushing with it strongly 
downwards, while the fingers on the sole press upwards against 
the base. The remaining interosseous and plantar ligaments are 
then to be divided through the gaping joint with the point of the 
knife. By another effort, as before, complete the luxation, shave 
with the point of the knife a part of the under surface of the me- 
tatarsal bones, so as to gain room behind them to lay the blade 
and turn it round the tubercle of the last metatarsal bone. We 
then finish the operation by holding the sole of the foot somewhat 
obliquely, so as to shave the under surface of the metatarsal bones, 
(which is most concave on the inner side,) till the edge of the 
knife comes in contact with the sesamoid bones of the great toe. 
Then, turning the foot still more upon its side, cut obliquely 
through the skin, from the outer to the inner margin of the foot, 
in order to form the plantar flap, which should be convex in the 
middle, two inches long at the inner, and a little more than an 
inch at the outer edge. 

Right foot. — For the right foot the process is precisely the 
same, with the exception that we reverse the position of the 
thumb and finger of the left hand, and finish the division of the 
plantar (lap from the inner towards the outer border. If the first 
cuneiform bone should be found unusually prominent, or the flap 
prove too short to cover it completely — a circumstance against 
which, however, the surgeon should carefully guard — the end of 
the bone might be removed with the saw. 

It is scarcely necessary to say that means must be taken to 
command the circulation during the operation, either by pressure 
on the anterior and posterior tibial arteries with the fingers of an 
assistant, or by the application of a tourniquet to the thigh. 

The dressing is simple. The bleeding vessels are to be tied • 
the flaps brought together over the ends of the bones by adhesive 
straps, and sustained by a roller bandage. The patient should be 
placed in bed with the leg half bent, and resting on its outer side, 
so as to facilitate the discharge of any matter that may form in the 
wound. 
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Mixed process of Bauuens. (PI. XLII. fig. 3.) — The foot held 
as in the process last described, enter the point of a double-edged 
knife under the base of the first or last metatarsal bone, according 
to the foot on which we act, and glide it across to the opposite 
side along the plantar surface of the bones, which are to be shaved 
downwards to form the plantar flap. Unite then the lateral mar- 
gins of this wound by a semilunar incision over the back of the 
foot, and dissect up and revert the dorsal flap. Draw back also 
the plantar flap ; divide by a circular incision the remaining soft 
parts, including the interosseous muscles on the sole ; disarticu- 
late the first metacarpal bone from the internal cuneiform, and 
ilivide the four smaller ones with the saw in advance of their 
joints. 

This process is more rapid and more easy of performance than 
that of Lisfranc, leaves a more regular surface, and is entitled to a 



preference when the bases of the last four metatarsal bones arc 
not involved in the disease which has called for the operation. 



AMPUTATION AT THE MIDDLE TARSAL JOINT.— AM PUTATIOX OP 
CIIOPART. 

Surgical anatomy. — This joint is formed by the os calcis and 
astragalus behind, and the scaphoid and cuboid bones in front. 
Two distinct articulations exist — one between the calcis and cu- 
boid bone, and one between the astragalus and scaphoides. The 
general direction of the joint is transverse, but the bones are not 
exactly upon the same line when the foot is extended ; the calcis 
then projecting about a quarter of an inch in front of the astra- 
galus. But when the foot is flexed they are nearly on the same 
level. 



PLATE XLIL— AMPUTATIONS ON THE FOOT. 

(Fig. 1.) FLAP AMPUTATIONS OF THE FIVE TOES AT THE METATARSO-PHALANGEAL JOINTS. 

A dorsal incision, convex forwards, has been made in front of the ends of the metatarsal bones, the skin drawn 
back and the extensor tendons divided over the line of the joint. The articulations have been opened and the 
knife is shown in the right hand (d) of the surgeon, after it has been carried through the line of the joints, and 
is about to finish the division of the plantar flap by cutting out at the plantar crease at the root of each of the 
toes. The surgeon holds the joints of the toes in his left hand (b), while an assistant (a) sustains the foot. 

(Fig. 2.) AMPUTATIONS OF THE TOES. 

(A). Oval amputation of the great toe. 

An oval section of the skin has been made, and the operation is shown as the knife, which has cut the ligaments 

and entered the joint, is about to detach the phalanx. 
On the same foot is shown the appearance of the stump after the removal of the third toe by a double flap. In 
PI. XLI. fig. 1, is seen the linear wound formed by the approximation of the adjoining toes after the same 
operation, as well as that after oval amputation of the great toe. 
(B). Oval amputation of the metatarsal bone of the small toe at its junction with the cuboid. 

The anterior end of the bone is shown drawn outwards with the left hand of the surgeon, while he opens the joint 
with the point of the knife. 



(Figs. 3, 4.) AMPUTATION AT THE MIDDLE TARSAL JOINT OF THE RIGHT FOOT. (Process of 
Chopart, modified.) 

Fig. 3. — Disarticulation. 

The foot is shown properly sustained by the two hands of an assistant. 

a. A semi-elliptical incision has been made over the dorsum, the flap (e) drawn back, the tendons divided over 
the joints, and the ligaments cut at the free borders of the two joints. At this period of the operation, the 
knife (f) is shown passing under the posterior end of the scaphoid and cuboid bones to form the plantar 
flap. The surgeon with his left hand (b) grasps the plantar surface of the foot, the thumb (c) and fore finger 
(d) being placed on the prominences of the scaphoid and cuboid as a guide to the line of the double articulation. 
Fig. 4. — Formation of the plantar flap. 

g. Hands of an assistant steadying the limb. 

h. Left hand of the surgeon depressing the toes, and at the same time forcing up the posterior end of the 

fragment (on which are seen the scaphoid and cuboid bones), to give room to the knife (i) as it forms the 

plantar flap (I). 

k. Dorsal flap of integuments. 

On the surface of the stump are seen the articular faces of the astragalus and the apophysis of the os calcis. The 

anterior tibial and plantar arteries (m), which will require to be tied, are shown on the face of the wound. 
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In order to find the internal end of the articulation, trace with 
the finger the inner border of the foot from the malleolus forwards. 
The first tuberosity met with, distant about three quarters of an 
inch from the malleolus when the foot is extended, belongs to the 
scaphoid bone ; and immediately behind it is the joint. 

Tracing in the same manner the external border of the foot, the 
first tuberosity encountered belongs to the calcis. In front of this 
is the line of the joint, about an inch and a quarter in advance 
of the external malleolus, and half an inch posterior to the tube- 
rosity of the fifth metatarsal bone. 

The ligaments of this middle tarsal joint are loose and easily 
divided, with the exception of one, that unites the calcis and the 
outer part of the scaphoid, and which is properly considered the 
key of this articulation. The direction of the line between the os 
scaphoides and the head of the astragalus, which may be made 
visible through the skin by strongly abducting the foot, is that of 
a half moon with the convexity in front. To follow this line from 
above downwards, so as to divide the parts next the sole, the 
handle of the knife must be depressed towards the toes. The 
joint between the calcis and cuboides forms an oblique plane 
directed from within outwards and slightly forwards. The foot 
is to be put in the same position and the circulation controlled as 
in the preceding amputation. 

Process of Chopart a little modified. — (PI. XLII. figs. 3, 4.) — 
The surgeon places his left thumb and fore finger on the lateral 
projection of the scaphoid and cuboid bones, and divides, with a 
semicircular incision over the dorsum — convex forwards and half 
an inch in front of the joint — all the soft parts down to the bone. 
He then opens the calcaneo-cuboid joint, and the astragalo-scaphoid, 
by cutting their dorsal ligaments in succession. Pressing down- 
wards the end of the foot, he next enters the point of the knife at 
the outer side of the joint in order to divide the strong interosseous, 
or calcaneo-scaphoid ligament, which forms the key of the joint. 
The foot, by first drawing it forwards, is now readily luxated up- 
wards. The surgeon then carries the knife through the joint, 
shaves the tuberosities of the cuboid and scaphoid bones, and those 
of the first and fifth metatarsal, and cuts out — with the foot turned a 
little upon the edge — near the heads of the metatarsal bones, so as 
to form a large plantar flap. 

The objection to this process, which has been many times 
practised, is the great extent of the flap necessary to cover the 
large surface of bone exposed, the unavoidable narrowness of its 



base, and the difficulty of retaining the thick flap so well elevated 
as not to leave any surface over the edge of the astragalus to unite 
by granulation. 

The following processes are designed to obviate these incon- 
veniences to a very considerable extent, and apply to cases in 
which the plantar surface is so involved in the lesion, as not to 
allow of the formation of an extensive flap. 

Process of Sedillot. Oval process. (PI. XLII. fig. 6.) — Begin 
the operation by making a transverse incision over the external 
semicircular edge of the tarsus — that is, from over that part of the 
middle tarsal joint in range with the second cuneiform bone — and 
then bring the knife round the lower surface of the cuboid to the 
apophysis, over which is reflected the tendon of the peroneus lon- 
gus muscle, dividing everything down to the bone in its course. 
From the upper angle of this incision, make another obliquely 
downwards so as to cross the middle of the first metatarsal bone ; 
carry the knife round this bone, and continue its course diagonally 
across the sole to the termination of the first incision over the 
cuboid, dividing in its track everything down to the bones, but 
with the handle inclined forwards so as to leave a beveled edge. 
Dissect from the bones and elevate the large internal oval flap 
thus marked out, loosen the integument also on the upper and outer 
part of the foot behind the transverse incision, so that the whole 
covering of the bones may be drawn backwards by an assistant 
as far as the middle tarsal joint, the position of which will be 
indicated by the projection of the head of the astragalus. The 
articulation is then to be opened as in the process already de- 
scribed, and the knife passed between the bones, so as to com- 
plete the separation by dividing the soft parts below, on a line 
with the base of the plantar flap. 

The separation of the plantar flap from the bones may, if the 
surgeon prefers, after it has been marked out with the course of 
the knife across the sole, be left for the last step of the operation; 
the knife, after it has passed through the joint, being carried 
downwards, so as to shave the under surface of the bones to the 
line of incision. The anterior tibial and plantar arteries are to be 
tied, and the flap applied to the ends of the bones, so as to form 
a linear cicatrix at the outer margin. 

Mixed method of Baudens. — The object of this surgeon is to pre- 
serve a greater length to the foot by avoiding the removal of the 
scaphoid, and the posterior half of the cuboid bone, in those cases 
in which the lesion of the tarsus does not extend further back than 



(Fig. 5.) AMPUTATION AT THE ANKLE JOINT. {Oval process of Baudens.) 

The large oval flap of integument has been traced out and reflected upon the leg, as described in the text, and the 
stump is shown after the division of the malleoli and the posterior border of the tibia has been made with 
the saw. The posterior tibial artery is secured with a ligature. The anterior tibial is seen accompanied with 
its veins on the lower surface of the dorsal part of this flap. 



(Fig. 6.) AMPUTATION AT THE MIDDLE TARSAL 
Sedillot.) 



JOINT OF THE LEFT FOOT. (Process of 



The large internal oval, and the small upper and outer flap, have both been dissected loose and reverted, and the 
foot detached at the joint, so as to show the form of the stump and the kind of covering obtained by this 
process. Ligatures have been applied to the anterior tibial and plantar arteries. 
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the cuneiform bones, and the anterior half of the cuboid. The 
process for the operation is very simple. 

A double-edited knife is to be passed across close under the 
bony arch of the tarsus, from the back part of the tuberosity of 
the fifth metatarsal bone to the posterior part of the internal cunei- 
form bone for the left foot, and in a reverse direction for the right. 
The knife is then to be carried down along the under surface of the 
metatarsal bones, so as to cut a plantar flap two inches in length. 
A little behind the termination of this, a transverse incision is to 
be made through the integuments on the back of the tarsus, and 
the flap dissected up and reverted as far back as the joint between 
the scaphoid and cuneiform bones. The surgeon now disarticu- 
lates the two outer metatarsal bones from the cuboid, in the man- 
ner described at page 161; then on the inner side of the foot 
opens the joint between the scaphoid and cuneiform bones, and 
depressing the point of the foot, completes the disarticulation by 
dividing the interosseous, transverse, and strong plantar ligaments, 
so as to remove the whole metatarsus and the three cuneiform 
bones. The projecting end of the os cuboides is then to be sawed 
off on a line with the surface of the scaphoid bone. 

The advantage resulting from this modification of Chopart's pro- 
cess, consists in the preservation of the insertions of the muscles 
on the scaphoid and cuboid bones, — muscles which serve to keep 
the stump of the foot flexed and prevent the club foot deviation, 
too apt to result in the former process, from the unresisted action of 
the sural muscles. 

Each of these processes, it may be observed, is suited to 
peculiar cases of injury or disease of the footj and has its appro- 
priate value. "Whichever one is followed, it will be well to leave 
the flexor and tibialis anticus tendons, of sufficient length to enable 
them to contract adhesions with the end of the stump, and coun- 
teract the disposition of the gastrocnemius muscles to keep the 
heel in a state of permanent elevation, with the cicatrized surface pre- 
senting toward the ground. Bandages drawn from behind the heel 
and over the sole to the front of the leg, will have some tendency to 
prevent the production of this serious deformity, which impairs to 
a great extent the use of the heel as a point of support. In one 
case of the kind that carne under my notice, the pressure from 
walking had produced ulceration of the cicatrix, followed by ex- 
tensive caries of the bones, and I was compelled to resort to am- 
putation of the leg. If the means already noticed do not suffice 
to prevent this deformity, the surgeon should not hesitate durino 
the cicatrization of the stump, to take off the action of the Gastroc- 
nemius muscles by dividing the tendo-achillis, as in the opera- 
tion for club foot. 

, AMPUTATION AT THE ANKLE JOINT. 

Though mentioned by some of the older surgeons and advo- 
cated by some few of the modern, this operation is seldom prac- 
tised at the present day; amputation of the leg being in almost. 
all cases preferred to it. Instances in which the operation at this 
joint will be justifiable, may, however, occur among individuals 
whose circumstances in life place them above the necessity of 
physical exertion, to whom the preservation of a limb without ob- 
vious deformity and moderately useful, would be preferable to 
the more serviceable artificial leg. Serious objections to this ope- 



ration are found in the extensive surface of the joint, and the 
scantiness of its covering, which together render it difficult to 
form a stump that will not ulcerate from the pressure to which it 
is necessarily exposed in walking, even with the best arranged 
and best padded boot. Lisfranc and Baudens, however, mention 
instances in which individuals who had undergone this operation 
were able to walk with ease ten or twelve miles a day. The 
process best suited to this amputation is the following, which it 
is said has been several times successfully performed by its 
author. 

Process of Baudens. (PI. XLII. fig. 5.) — The leg is to be 
sustained by an assistant, and the foot allowed to hang loose. 
The surgeon starts an incision below but on a line with the exter- 
nal malleolus, and runs it first along the outer border of the foot, 
then across the middle of the dorsal surface of the metatarsus, (so 
as to be here convex in front,) and then back along the inner mar- 
gin of the foot, and round the heel to the point of commencement. 
The large oval flap of integuments thus traced out is to be rapidly 
dissected from the bones, and reflected circularly upon the leg. 
The surrounding parts are now to be cut so as to expose the cir- 
cumference of the joint. The anterior and posterior portions of 
the . capsule of the joint are next to be divided, and a rout for 
the saw traced with the knife across the two malleoli on the same 
level. The foot is then to be drawn a little downwards so as to 
admit the saw under the anterior edge of the tibia, and enable the 
surgeon to divide at the same time the two malleoli and the promi- 
nent posterior border of the tibia, and detach the foot. The an- 
terior and posterior tibial arteries are to be tied, and the sides of 
the flap brought together over the ends of the bones so as to unite 
by first intention. A tight fitting boot is subsequently to be 
worn, and the absence of the heel supplied by a piece of cork 
and a soft elastic pad, upon which the stump is to rest. 



2. OF THE LEG. 

AMPUTATION IN THE CONTINUITY OF THE LEG. 

Surgical anatomy. — The leg is formed of two bones connected 
together laterally at their upper and lower extremities, but sepa- 
rated in the rest of their extent by an interval which gradually de- 
creases in breadth from above downwards. The bones are not 
upon the same level, the outer and smaller one — the fibula — 
being placed more posteriorly than the tibia. But inasmuch as 
the latter is much the larger of the two, the posterior surfaces of 
the two bones will be found nearly on the same level. Across 
the space between the bones is stretched the interosseous ligament, 
which serves both on its anterior and posterior faces for the origin 
of muscular fibres. The surfaces by which the bones look to each 
other are excavated in front and back to give space for the muscles, 
which, with several important vessels and nerves, are thus lodged 
between the bones, and can only be divided in amputation by a 
knife passed between and around the bones for that purpose. On its 
front and inner portions the tibia is merely covered with the in- 
teguments ; on every other point, with the exception of the lower 
end of the fibula, the bones are covered with muscles. In their 
upper part they are most deeply covered; but as the limb tapers 
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from above downwards, the tendons will be found gradually sub- 
stituted for the bellies of the muscles. In the calf, where the limb 
is thickest, the centre will be found behind the tibia, and the 
great or transverse diameter passing along the posterior face of the 
tibia goes through the centre of the fibula. 

In amputation of the leg for diseases of the foot or ankle, the 
surgeon frequently has a choice of the point at which the bones 
may be divided. The general rule previously mentioned, of 
preserving in amputation the greatest possible length of the limb, 
is not so applicable to the leg as to either of the portions of the 
upper extremity. It is true, that the smaller the part lopped 
away, the less will be the shock upon the system ; but as ampu- 
tation of the leg, in any part of its course, is not under favourable 
circumstances attended with any great danger, the question is 
solely to be settled in reference to the use, for the future, of an 
artificial limb. There can be no doubt, that if the limb be cut 
off high up, preserving the flexor tendons of the ham, in order 
that, when bent, the end of the stump shall not make a very ob- 
vious projection behind the thigh, so as to proclaim the deformity 
and expose itself to injury, a simple and cheap substitute may be 
fitted to the knee under the most favourable circumstances pos- 
sible for restoring the uses of the member in station and locomo- 
tion — the point of motion being, however, only at the hip joint. 
For these reasons the place for dividing the bone chosen by the 
great majority of practitioners, or the place of election, as it is 
called, is, for an adult, four fingers' breadth below the tuberosity 
of the tibia. 

But many individuals so circumstanced in fortune, or follow- 
ing such sedentary pursuits as render unnecessary a constant or 
prolonged use of the limb in locomotion, are willing to sacrifice 
in part the stability of the apparatus, and the ease and facility 
with which it may be worn — preferring one, which, though less 
substantial, shall completely hide the deformity and restore the 
natural movements of the limb. To obtain this object, the 
motions of the knee joint must be preserved, and the stump left 
of sufficient length to be enclosed in a hollow boot and serve as 
a lever by which this may be swung like the natural limb by the 
flexor and extensor muscles of the thigh, the insertions of which 
upon the leg remain uninjured. The movements of the ankle 
joint are readily imitated by machinery, and to work well must 
occupy the interior of the substitute, a little space above the natu- 
ral position of the ankle joint. The support of the limb must 
be got in a great measure from the ischium, and not from the 
cicatrized surface of the stump, which would be liable to ulcerate 
under pressure. To leave the stump of the appropriate length 
for this purpose, the bones should, therefore, be sawed about the 
middle of the leg, at what I would propose to call the second 
place of election. I amputated a few years ago in this manner 
the leg of a Swiss gentleman, for whom an apparatus such as I 
have described was prepared by M. Martin, of Paris, which ena- 
bled him, as I have since been informed, to walk and dance with 
ease and facility, and without exciting in lookers-on any suspicion 
of the extent of his misfortune. The apparatus is necessarily 
expensive and beyond the reach of many; complicated, and there- 
fore liable to accident, rendering it convenient or necessary that 
a duplicate should be kept at hand. A clumsy and ill-fitting 
contrivance would only serve as a constant source of vexation 
42 



and pain to the patient, which is sometimes so great as to induce 
him to solicit a secondary amputation nearer the knee joint ; and 
unless he can provide himself with a good apparatus of the kind, 
the operation at the common place of election, and the use of the 
usual more simple artificial leg, are decidedly to be preferred. 

Several of the older surgeons, and some of those of the present 
day, have proposed, in order to preserve the greatest possible 
length of the limb, to amputate about three inches above the 
malleoli, where the bones are smallest and least resisting, and 
trust to means of support somewhat analogous to those provided 
in cases of amputation at the ankle joint. Various processes 
have been employed for this purpose, of which the common cir- 
cular is usually considered the best — and there is no difficulty in 
effecting the cicatrization of the stump. But the measure has 
received but little favour, and is not likely to obtain much, unless 
it should be found possible to improve much beyond its present 
state the means of supplying artificial support. 

In cases of injury or disease of the leg, extending so high up 
as to involve the first place of election, and yet allowing room 
for the covering of the stump by sawing through the spongy head 
of the tibia, the operation may be performed at this point, (which 
might be called the place of necessity,) in preference to ampu- 
tating at the thigh or knee joint. By this practice, which was 
introduced by Barron Larrey, and has been approved by most 
operating surgeons, a tolerably good stump will be formed. In 
many cases it may be necessary, from the height at which the 
section is necessarily made, to disarticulate the head of the fibula. 
In my own practice I have generally managed to divide the head 
of this bone and leave it in its place, for fear that its articulation 
might communicate with that of the knee joint, — a circumstance 
which is said to occur in about one case in ten, and which, if 
found to exist, might give rise to extensive synovial inflammation. 

AMPUTATION AT THE FIRST PLACE OF ELECTION. 

Circular method modified. (PI. XLIII. fig. 1.) 

1. The instruments usually required consist of the tourniquet, 
a straight-edged amputating knife at least seven inches long in 
the blade, an interosseous knife or catling, two or three scalpels, 
a saw, a pair of cutting pliers, forceps, tenaculum, a few threaded 
needles, and a three-tailed retractor. Some surgeons prefer for 
every step of the operation a strong double-edged knife or catling ; 
others have the back of the amputating knife ground for a little 
distance from the point, so as to avoid the necessity of changing 
it for the small catling in dividing the parts between the bones : 
and if an assistant be at hand who may be relied upon to make 
firm and steady pressure upon the artery of the thigh with his 
thumbs or fingers, the tourniquet may be dispensed with. If the 
latter instrument be used, it will be well, immediately before it 
is tightened, to elevate the limb for a few moments, in order to 
diminish the amount of blood accumulated in the veins, which 
would necessarily be wasted. 

2. Position of the patient and assistants. — The patient should 
be placed semi-recurabent upon a bed, or a narrow table well 
garnished with blankets, the trunk supported with pillows, and 
the legs pendent over the end. An assistant draws with one 
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hand the healthy leg, flexed, to one side, and rests the other upon 
the shoulder of the patient. Another assistant sustains the foot 
of tin- opposite side, and watches attentively the movements of 
the surgeon, so as neither to splinter the bones nor pinch the saw. 
A third assistant supports the diseased limb above the place of 
operation, and draws back the soft parts. A fourth manages the 
tourniquet, or compresses the artery with his thumb over the 
pubis. And a fifth should be prepared to hand the instruments 
in the order in which they are wanted, and receive them again 
as the surgeon is prepared to lay them down. 

3. Position of the operator. — This is a point in regard to which 
there is a great diversity of opinion ; — some surgeons always 
placing themselves on the inner side of the limb, so that in divid- 
ing the bones the section of the fibula may be completed before 
that of the tibia, in order to guard the more surely against the 
splintering of the former. Others, believing the neat division of 
the soft parts a matter of greater importance, take a position 
always on the right side of the limb, so as to be able to grasp it 
with the left hand immediately above the place of operation. 
The latter I have found most convenient in practice, and a sur- 
geon familiar with the use of the saw will have no difficulty 
even in operating on the right leg, of dropping the hand so as to 
divide the fibula before finishing the section of the larger bone 
of the limb. For the posture of the operator, the following 
minute directions have been given by Lisfranc: — The right thigh 
flexed at a right angle with the pelvis, the leg bent upon the 
thigh, and the foot resting flat upon the floor; — the left thigh 
flexed at an obtuse angle with the pelvis, the leg at an acute 
angle with the thigh, the tuberosity of the ischium supported 
upon the heel, and the point of the foot upon the ground, with the 
legs separated in order to give greater solidity and precision to 
his movements. 

1st step. — The surgeon having previously determined how far 
it is necessary to go below the intended place of section of the 
bones to get a sufficient covering for the stump, — which must 
depend in a measure on the thickness of the limb, — marks with 
his left thumb on the crest of the tibia the point for commencing 
the incision. Then carrying the amputating knife below and 
around the limb, he lays the edge, with the wrist bent and the 
hand strongly pronated, upon the internal face of the tibia, (or if 
it be the right leg, and he stands at the outer side, as far as pos- 
sible on the external face of the crest,) and pressing so as to cut 
through the skin and fascia, brings the knife round the leg at a 
steady and single sweep, carrying the heel up to the point at 
which the incision was begun. As the handle of the knife is 
brought upwards, it shifts its position in the palm, which gradu- 
ally becomes more supine, and the circular incision is finished 
with the handle placed between the thumb and the first two fin- 
gers. A little practice will render this tour de maitre easy. It 
is not, however, absolutely indispensable that the incision should 
be made by a single cut, many surgeons contenting themselves 
with making two separate incisions from above downwards, which 
unite below. The surgeon now changes the amputating knife for 
a common scalpel or bistoury, dissects up rapidly the skin and 
superficial fascia for the space of an inch and a half from the apo- 
neurosis of the leg, and turns them back in the form of a sleeve 
with the fat outwards. 



2d step. — With the amputating knife carried round the limb 
and held in the same manner as for the incision of the integu- 
ments, a circular cut is made at the base of the reflected skin so 
as to divide all the soft parts down to the bone. As the knife is 
brought under the calf, where the greatest amount of muscular 
structure is found, it is necessary to give it two or three sawing 
movements to make it penetrate to the bone, after which the cir- 
cular incision is to be completed. The muscles, vessels and 
nerves, lodged in the interosseous spaces, still remain to be cut ; 
their division is to be accomplished by carrying the catling or the 
double-edged amputating knife, if such has been used, between 
the bones, each of which is to be circumscribed separately. The 
same result may be accomplished with more rapidity in the follow- 
ing manner. 

Pass the knife from above so as to divide vertically the interos- 
seous membrane for the extent of an inch, (which is usually ren- 
dered easy in the living subject by the retraction of the divided 
muscles,) for the purpose of facilitating the entry of the knife and 
the action of the retractor. Then carry the knife below the limb, 
pass it transversely through the anterior interosseous space, and, 
using it like a bow, make the cutting edges act alternately upon 
the tibia and fibula, so as to divide as much as possible the in- 
cluded parts ; then turning it round one of the bones, enter it again 
through the posterior interosseous space to complete the division 
of the remaining fibres ; and lastly, carry it over the other bone to 
the point at which it started. 

3d step. — The middle one of the three tails of the retractor is 
now to be passed with the dressing forceps from below upwards 
through the interosseous space; the two outer tails are to be crossed, 
and an assistant seizing the two ends of the retractor draws the 
soft parts well upwards. The surgeon, grasping the retracted 
flesh with his left hand, applies the heel of the saw, propped 
against the nail of the left thumb, upon the crest of the tibia, and 
begins the division of the bone by drawing the saw lightly to 
him ; when the saw has fairly cut its groove on the tibia, he pro- 
ceeds with a bolder stroke to complete the section, taking care 
to divide the fibula first. If the subject is thin, and the amputa- 
tion is done low on the leg, the spine of the tibia, which will be 
found very prominent and liable to become denuded or cause 
ulceration of the integument, should be removed with the saw. 
This may readily be done after the transverse section of the 
bones, by passing the saw obliquely across the spine and anterior 
edge of the tibia. Beclard directed the first strokes of the saw 
obliquely upon the crest, a little above the place of the intended 
section, and then withdrew the saw to begin the transverse cut 
below. 

Any spiculae or rough edges of the bone are to be removed by 
the cutting pliers. As the muscles on the posterior part of the 
leg retract more than those on the anterior, various modifications 
have been suggested as to the manner of dividing them. Alan- 
son cut them with a bevel inwards. Sir C. Rell directed the 
gastrocnemii to be cut obliquely from below upwards, and the 
others to be divided on a level with the top of this incision. B. 
Bell, with the object of keeping them as much as possible on 
the same level, and cutting the bones high, separated the fibres 
from round the tibia and fibula with the scalpel, so that they 
might be pulled up by the retractor. This last, with the direct 
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circular section of the muscles, is the plan more usually followed. 
It is a modification of considerable importance, when the limb is 
emaciated and the bones large. 

Dressing. — The arteries to be tied are, 1, the anterior tibial, 
which will be found in front of the interosseous ligament, in close 
contact with its nerve, from which it is to be carefully isolated. 
Sometimes it is difficult to discover this vessel ; the tourniquet 
must then be slacked after the other vessels are secured, to dis- 
cover its position ; 2, the posterior tibial ; 3, the peroneal — both 
of which are found behind the interosseous ligament, and near 
the surfaces of the tibia and fibula; 4, the two gastrocnemial, 
and occasionally a fifth of considerable size, the nutritious artery 
of the tibia. If this last is cut in its sheath of periosteum, it 
must be dissected up before it can be tied; if in its passage 
through the bone, the orifice must be plugged with a piece of 
wax. The arterial distribution will be found, however, to vary, 
according to the height at which the limb is amputated. If the 
operation be performed as high as the tuberosity of the tibia, the 
popliteal, which is cut before its division, the gastrocnemial and 
some articular branches, are all that require the ligature. In one 
instance in which I operated for dry gangrene, the fnain trunks 
were found so plugged with coagula, that none but the gastrocne- 
mial branches required to be tied. 

The arterial hemorrhage having been completely arrested and 
the tourniquet slacked, the surface of the wound is to be well 
cleared of the coagulated blood, and the lips brought together 
with the palms of the two hands in the direction in which they 
will best cover the bones and supply the deficiency of the soft 
parts in front. Reunion obliquely from above downwards and 
within outwards, will be found best to subserve this purpose, as 
it allows the skin to fall easily on- the anterior part of the tibia, 
and facilitates the discharge of pus at the lower end of the wound 
— an object which will be further promoted by the introduction 
of a small linen compress between the edges at this point. The 
flaps are now to be secured with adhesive straps, and the dressing 
terminated as described at page 137.* 

Notwithstanding the general favour in which the circular 
method of amputating the leg as just described is held, there are 
some objections of moment that have been urged against it. The 
leg being necessarily placed in extension, the skin is drawn up 
towards the knee, and cut so short, that it wall be found when the 
stump is dressed and bent at the knee, drawn more or less tightly 
over the spine of the tibia, so as to be exposed to ulceration. 
From the same position of the limb, the muscles and skin on the 
back part of the leg will be relaxed, and found divided relatively 
too low, so as to form after the dressing an unseemly puckering 
of the integument, and a useless mass of muscle, which is liable 
to become engorged with blood, increase the amount of suppura- 
tion at the back part of the wound, and prolong the process of 
cicatrization. 

In ray own practice these disadvantages have been obviated by 
the following simple modification, which forms a part of the oval 
process of Baudens ; viz., to divide the skin obliquely, or in an 
oval, so as to make the first incision a full finger's breadth lower 
on the front than on the back part of the limb; dissect the integu- 

* The surgeon should not forget previous to the operation to have the integu- 
ments shaved. 



ments up for two inches, and divide the muscles by a circular cut ; 
— the remainder of the process being the same precisely as that 
already described. 

Flap method. (PI. XLIII. fig. 6.) 
This has been practised either by the single flap, after the man- 
ner of Lowdham or Verduin, or with two flaps, as was the custom 
with Vermale and Ravaton. The process by single flap is the 
only one now T employed, and is received in this country, England, 
and Germany, with at least an equal degree of favour with the 
circular method. The flap may in cases of necessity, be formed 
chiefly from one or both of the sides of the limb; but where the 
surgeon has a choice, it is to be taken from the posterior portion. 
It may be cut from below upwards, and from the skin towards 
the bone, as practised by Sir C. Bell, Grsefe, and Langenbeck ; 
or, as is now more commonly preferred, by previous transfixion, 
and incision from within outwards and downwards. Of the 
processes employed, those of Liston (which is but a modification 
of that of Verduin,) and Sedillot appear entitled to the greatest 
favour. The former I have repeatedly had occasion to practise, 
and have found it to answer admirably well. The only instru- 
ments required in this mode of operation, will be a narrow double- 
edged knife seven inches long and the saw. The patient, surgeon 
and assistant, are to be placed in the manner described for the 
circular method. 

Process of Liston. — " An assistant supports the affected foot, 
another puts the integument above on the stretch, and is ready to 
hold back the parts during the incisions, and after they have been 
completed. When the right limb is the subject of operation, the 
point of the knife, having been entered on the outside, behind the 
fibula, is drawn upw r ards along the posterior border of that bone, 
with a gentle sawing motion, for about a couple of inches ; the 
direction of the incision is then changed, the knife being drawn 
across the fore part of the limb, in a slightly curved direction, the 
convexity pointing towards the foot ; this incision terminates on 
the inner side of the limb, and from this point the knife is pushed 
behind the bones, and made to emerge near the top of the first 
incision ; the flap is then completed. All this is done smoothly 
and continuously, without once raising the knife from the limb. 
The interosseous, muscular, and ligamentous substances are cut ; 
the anterior flap is drawn back, and its cellular connections 
slightly divided ; both are held out of the way by the assistant, and 
the separation completed with the saw. By proceeding thus, all 
risk is avoided of entangling the knife with the bones, or betwixt 
them. In dealing with the left limb, the proceeding is very simi- 
lar; the internal incision is not made quite so long ; but it should 
still be practised, for a longitudinal opening of about an inch or 
more in extent is more easily found in the transfixion, than the 
mere point at which the interior incision is commenced. In 
sawing the bones of the left leg, the tibia may safely be cut first, 
as the surgeon commands the limb during the process, and can 
easily obviate the risk of snapping the fibula. The awkwardness 
attendant upon a change of position is thus avoided. Disarticula- 
tion of the fibula is not advisable, owing to the connection of its 
head with the bursae and knee joint. It is seldom necessary to 
round off the spine of the tibia. 

" Amputation close to the joint is performed precisely in the 
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same manner ; the incisions being made so that the fibula is 
exposed and sawn immediately below its head, the tibia close to 
the tuberosity. One great advantage attending this amputation 
is the shortness of the stump ; the patient, resting on the knee, 
ran cover both his wooden support and stump with his tfowsers. 
Another immediate advantage is the facility and rapidity with 
which the whole proceeding can be executed. In very many 
eases 1 have managed so as to tie one vessel only — the popliteal 
— and this materially shortens perhaps the most painful part of 
the whole process."* 

Process af' Sediilot. — Enter the point of the knife about three- 
quarters of an inch to the outer side of the crest of the tibia, and 
carry it downwards till it strikes the fibula ; slide it round the outer 
face of this hone, hring it out at the posterior aspect of the leg, 
and cut from ahovc downwards a flap three to four inches long. 
This is to be immediately raised by an assistant. Detach the 
muscles thus put naked for half an inch above the base of the flap, 
from the tibia, fibula, and interosseous ligament. Unite the two 
angles of the incision by a circular division of the remaining parts, 
and dissect them up as far as the muscles have been detached. 
Turn back this cutaneous and fleshy mass in the form of a cuff; 
cut sloping inwards, in the manner of Alanson, the muscles on 
the internal and posterior face of the leg; divide the interosseous 
mUscles; apply the retractor, and saw the bones. After the arte- 
ries are tied, the flap is to be hrought down over the entire surface of 
the tibia, and attached to the integuments of the inner side with 
the twisted suture. The cicatrix will occupy one-half of the 
circumference of the stump; viz., that of the internal and poste- 
rior side. 

The above is the description of this operation as given by M. 
Bourgery, who witnessed its performance, and makes in regard to 
it the following observations. "We do not fear to present this 
process as one of the most rational that can be contrived for am- 
putation of the leg at the place of election: the end of the tibia 
is completely covered by a muscular flap, and cannot escape 
through the anterior angle of the wound ; the skin is not exposed 
to gangrene, the cicatrix is linear, and the union of the surfaces 
ought readily to take place. The covering of the stump presents 
a good cushion, if we wish to employ the artificial leg of Ver- 
duin;f and, in a word, this process unites all the advantages of 
the circular and flap methods." 

The oval method, with the exception of its application for the 
division of the integuments as the first step to the circular opera- 
tion, has not been to much extent employed in the amputation of 
the leg. 

. Imputation at the second place of election — in the middle of the 
leg — or at a point three inches above the malleoli, which some have 
chosen, may, (provided the latter should from any circumstances 
be deemed justifiable,) be practised by the circular and flap me- 
thods, according to the pr< iove given. But if the muscles 
be but little developed, or thinned considerably by emaciation, 

• Practical Surgery, p. 378-SO. American edition, 1813. 

f The substitute of Yerduin was intended to support the limb, by receiving 
the surface of the stump against a well-arranged pad, and is to a considerable 
extent analogous to the apparatus recommended by Professor Fergusson. The 
objections that may be urged against this mode of support have been stated in 
another place — p. 165. 



the paucity of materials for the flap renders the circular most 
eligible. 



AMPUTATION AT THE PLACE OF NECESSITY, OR THROUGH THE 
CONDVLES OF THE TIBIA. 

This is but seldom called for or even practicable, except in 
cases of traumatic injury. I have, however, witnessed its .suc- 
cessful execution in the hands of my friends, Prof. Horner and 
Dr. E. Peace, of this city, and in one instance had occasion to 
perform it myself with a like result. The spot, however, is not 
favourable to the operation, in consequence of the necessity of 
avoiding the division of the ligamentum patella?, the scantiness 
of the muscular tissue about the bone, and the large size and 
vascular structure of the latter, which render the cure tedious 
and expose the patient to the risk of phlebitis and purulent ab- 
sorption. It offers, nevertheless, the advantage of preserving the 
knee joint, and is attended by less risk than the amputation of the 
thigh or the disarticulation of the knee. 

Modes of operation. — The choice of the process must be de- 
termined at times by the nature of the lesion. If the soft parts in 
front are involved, the ends of the bones must be covered by a 
flap taken from the posterior part of the leg. If the bones are 
shattered on their back portion, the saw entered near the tubero- 
sity of the tibia may be made to act obliquely upward and back- 
ward. We may divide the bone even through the insertion of 
the ligament of the patella, leaving enough remaining to preserve 
its attachment and protect the bursa behind it. In general, the 
circular method, which was the one employed by Larry, will be 
found the most appropriate for this operation. It is to be practised 
according to the usual process, with no other modifications than 
those rendered necessary by the peculiar structure of the parts. 
In dissecting the fold of skin, which is to be made as large as 
possible, the operator should guard against doing violence to the 
cellular tissue of the ham, as this part might otherwise become 
the seat of abscess. The section of the muscles will be found 
more difficult than in the ordinary amputation of the leg, in con- 
sequence of the narrowness of the interosseous space and the size 
of the tibia, which render the manoeuvre with the catling difficult. 
Whenever it is allowable, the head of the fibula should be sawed 
rather than disarticulated; but if it is necessary in consequence 
of its condition to disjoint it, the surrounding muscles must be 
dissected off, and the knife carried through the articulation in 
a curved direction from within outwards and from below up- 
wards. 



AMPUTATION AT THE KNEE JOINT. 

The propriety of the performance of this operation under any 
circumstances, is one of the controverted points of surgery. It 
has been alleged, that even after a cure the patient would be 
unable to make a point of support of the stump, by applying it 
upon the padded end of the ordinary wooden leg; but the obser- 
vations of Velpeau and Baudens, and my own experience in a 
single case, prove at least its possibility. That instances may 
occur affording a choice, only, between amputation at the knee 
joint or the thigh, in which from the exhausted state of the patient, 
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the chance of recovery will be greater by the comparatively small 
division of parts at the joint, I have little reason to doubt, espe- 
cially when we consider the ratio of mortality which attends the 
amputation of the thigh. But as my own experience is exceed- 
ingly limited, and not more than two or three amputations at 
most at the knee joint have been performed in this country, I 
cannot do better than quote the following statements of Dr. King, 
and let the practitioner make his own estimate of the arguments. 

" The question of amputation at the knee joint has been long 
regarded by the generali y of surgeons as finally settled. Nume- 
rous successful cases, however, in which this operation has been 
resorted to of late years, either from necessity or the individual 
views of the surgeon, have again brought it under consideration. 
Some very eminent practitioners have thought that the amputation 
of the leg at the knee joint has been too indiscriminately proscribed, 
while others, going still further, blame the timidity that has pre- 
vented surgeons from boldly penetrating into large articulations, 
and assert its superiority over amputation as performed in the con- 
tinuity of the bones, either of the leg or thigh. The arguments 
against amputating in joints, especially of large size, have been 
laid down, and though we still adhere to our objections to these 
amputations, unless as exceptional proceedings, where an un- 
usual prospect of success, or an unusual necessity might justify 
us in deviating from what we deem a safer course, still we see 
no reason against briefly stating the arguments of those who con- 
sider that this operation has been too lightly condemned. 

" They affirm, that so long as the periosteum of a bone, or the 
articular cartilage covering a bone, is uninjured, no bad con- 
sequence can arise from exposure to the air, as these coverings 
afford a perfect protection against inflammation ; that there is no 
synovial membrane spread over the cartilages ; that it is almost 
always possible to save a sufficient quantity of the surrounding 
integuments to form a good and ample covering for the exposed 
condyles; that the wound is not so large as some imagine, the 
flap being formed almost exclusively of integument, which adheres 
most readily to the condyloid surfaces; and finally, that the dis- 
articulation of the leg leaves not only a good stump, but that it 
preserves the mobility of the head of the thigh bone in the aceta- 
bulum, which is lost when the amputation is performed in the 
continuity of the femur. When the amputation is performed at 
the knee joint, the individual walks with an artificial leg, as if he 
had a stiff knee. But when the thigh is amputated, progression 
is by no means so free — he walks as if the head of the thigh bone 
was anchylosed."* 

Surgical anatomy. — Notwithstanding its complex structure, the 
articulation of the knee presents few obstacles to the performance 
of the operation. The condyles of the femur and tibia are readily 
felt from the exterior, and indicate the position of the joint, which 
is found behind the patella, and four lines above the head of the 
fibula. Strong lateral ligaments, tendons, and aponeurotic expan- 
sions are found on the sides of the articulation ; on its posterior 
surface are the ligament of Winslow, the popliteal vessels and 
nerves, and the heads of the popliteus and gastrocnemius mus- 
cles. The latter muscle is the only one fleshy at this point; it 
cannot, however, be made available as a covering for the stump, 
as it receives its supply of blood from arteries that arise below the 

* Cyclopedia of Surgery, art. Amputation, by T. C. King, M. D. 
43 



joint, which must necessarily be cut off by the division of the 
main trunk on a line with the condyles, rendered almost unavoid- 
able in consequence of the close contact of the popliteal artery 
with the posterior part of the joint. At the interior of the joint, 
the attachments of the crucial ligaments to the condyles, which 
are readily presented to the knife, are the only fibrous parts of 
importance to be divided. The question of removing or leaving 
the patella has been much debated. It is now decided, however, 
that it ought to be preserved, and for this purpose the incision 
into the front part of the joint must be made through the ligament 
below that bone. The three methods have been employed for 
this disarticulation. That of the flap was employed by Hoin so 
early as 1764. The circular and the oval have been but recently 
practised. v 

Flap method. — By the processes of Hoin and Blandin, the flap 
is formed out of the muscles and skin on the posterior part of the 
leg, and the joint opened by a division of all the parts from the 
surface of the skin below the patella to the posterior part of the 
condyles. Leveille, Smith, and Beclard, raised in addition a semi- 
circular flap of skin from the surface below the joint. Rossi 
formed two lateral flaps, by making first two vertical incisions — 
one in front and one behind the leg, uniting them by a circular 
incision, dissecting up the integuments, and subsequently dividing 
the parts on a line with the joint. Neither of these processes can 
be considered favourable ; for such is the retraction of the skin 
upwards by the strong muscles, whose tendons have been cut, 
that a part of the articular surface is ultimately left naked. The 
muscular flap at the posterior part is difficult to be kept applied, 
and requires to be punctured largely in its middle, to allow the 
sero-purulent secretion from the condyles to escape. The follow- 
ing process will be found to give a very efficient covering for the 
stump, and supply a ready outlet to the matter. 

Process employed by the author. — In the winter of 1841 I re- 
moved the leg of Rachel Morris at the knee joint before the class 
of the Jefferson Medical CoHege at the Philadelphia Hospital. 
The patient was about thirty-five years of age, and had suffered 
for several years with necrosis of the entire shaft of the tibia. 
The profuseness of the purulent discharges, in conjunction with 
repeated attacks of diarrhoea, had so broken down her strength, 
that it had been difficult to prevent her sinking. As the bone was 
found involved up to the condyles of the tibia, and the integu- 
ments were impaired so high up as to render it impossible to per- 
form even amputation through the condyles after the manner of 
Larrey, there was no alternative save the removal of the limb 
through the thigh or at the knee joint. As the chances of recovery 
after amputation of the thigh, considering her exhausted state, 
were deemed but small, I decided to remove the limb at the knee 
joint, especially as the structures of this articulation were unaf- 
fected by disease. The operation, in which I was assisted by Drs. 
Mutter, Coates, and others, was done in about two minutes with 
the scalpel merely, according to the following process, though 
from the extension of the disease on the front of the leg, I was 
unable to cut the anterior flap of the length described as most 
appropriate. 

The cure, which Avas not rapid, as the cicatrization was not 
completed till the end of four weeks, was unattended by a single 
bad symptom, the patient gradually increasing in health and 
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Strength from the first day of the operation. FrotB the unavoid- 
able shortness of the flap covering the condyles, one of these 
processes became partially exposed, so as to allow me to observe 
the changes which the articular cartilage underwent. This struc- 
ture neither reddened nor became painful, so as to exhibit any 
coating of synovial membrane, or other appearance of organiza- 
tion. It became by the end of a week softened and pulpy on its 



free surface, in the same manner as when a recent joint is sub- 
jected to the macerating tub of the anatomist. The pulpy layer, 

which was so soft as to leave a track when rubbed with the end 
of a probe, was insensibly removed with the discharges ; by a 
continuation of the same process of softening and removal, the 
thin lamina of bone covering the articular face of the condyles 
was completely bared of the cartilage in the third week. This 



PLATE XLIII. — AMPUTATIONS OF THE LEG AND THIGH. 

(Fig. 1.) CIRCULAR AMPUTATION OF THE LEG OF THE RIGHT SIDE. 

incision of the skin. First place of election.) 



(Modified by an oval 



The first two steps of the operation have been accomplished — 1, the oval incision (d) of the integuments, (as in the 
process of Sedillot; the skin has been subsequently dissected loose from the fascia and turned back;) 2, the 
circular section of the muscles at the base of the fold of skin, and the division of the interosseous muscles 
and ligament with the calling; the retractor is also shown applied. 

The drawing represents the period of the operation when the surgeon is about to apply the saw for dividing the 
bones. 

a. The hand of an assistant sustaining the leg at its lower end. 

b, c. Left hand of the surgeon grasping the upper end of the leg, so as to steady it for the saw. The hand is 
applied over the three-tailed retractor, with which another assistant draws up the divided soft parts; one of 
the tails has been passed between the bones. 

(Figs, 2, 3, 4.) AMPUTATION AT THE KNEE JOINT. (Process of the author.) 

Fig. 2. — Anterior incision. 

The patient has been laid on the abdomen, and the leg raised so as to flex it on the thigh. A semilunar incision 
convex downwards has then been made across the front half of the leg, three fingers' breadth below the 
tubercle of the tibia, so as to mark out an anterior flap of skin. 

Fig. 3. — Posterior incision. 

The position of the patient remaining unchanged, the leg is brought down so as to be placed in a state of 
extension. . The scalpel has then been entered on the back part of the leg, just below the popliteal fossa, so as 
to make a vertical incision in the middle line ; from the lower end of this a semilunar incision convex down- 
wards, has been directed on either side to the rounded track of the first or anterior incision. Two posterior 
lateral fiaps are thus formed, one of wdiich is seen dissected up from the fascia of the leg, and partially reverted. 

Fig. 4. — This drawing represents the mode of closing the flaps over the condyles of the thigh. The three flaps 
are attached together at their place of junction by sutures. A small greased compress is placed between the 
lips of the posterior flaps on the popliteal surface of the stump, to give vent to the sero-purulent discharge 
which attends the softening and exfoliation of the cartilage on the face of the condyles. The rounded upper 
portion of the figure is the end of the femur and patella covered by the anterior flap. 

The stump of the patient upon which this operation was performed, still presents very much the same appearance 
as seen in the drawing. The whole line of the cicatrix is over the notch at the posterior surface of the 
condyles, behind the point of pressure upon the wooden leg, and the patella is now immovable upon the 
femur. 



(Fig. 5.) DOUBLE FLAP AMPUTATION IN THE MIDDLE OF THE LEFT THIGH. (Process of Liston.) 

The circulation in the femoral artery is to be arrested by pressure by an assistant, or with the tourniquet. The soft 
parts have been grasped in the left hand of the surgeon, and drawn as much as possible in front of the bone, 
and the knife passed from the outer side — first down upon the bone ; then the handle has been inclined down- 
wards, to allow the point to slide over the anterior surface, and again raised to let the point descend on the 
inner side of the bone and pierce the skin as far back as possible on the inner side to give breadth to the 
anterior flap. The knife has then been carried down with a sawing motion to form the anterior flap. In 
the period of the operation shown in the drawing, the flap has been raised by the hand of an assistant (a), 
exposing the front half of the bone (b), and the knife has been again passed across between the two angles 
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lamina first presented a dark gray aspect; some small gray conical 
elevations soon after made their appearance on its surface, and 
shortly grew into florid, healthy granulations, to which and to other 
granula:ions that sprang from the severed ends of the crucial liga- 
ments the cutaneous flaps were ultimately firmly united. No 
appearance of synovial inflammation of the bursa aboye the joint 
was manifested during the treatment, and the patella remained 
movable on the upper anterior surface of the condyles. The line 
of cicatrization was drawn backwards by the hamstring tendons, 
so as to be opposite the notch between the condyles, and the 
patient now preserves a useful limb, with which she moves about 
with great ease and facility, by applying the healthy surface of the 
skin covering the condyles upon a hair cushion at the top of the 
ordinary wooden leg. 

Process of the author. Three cutaneous flaps. (PI. XLIII. 
figs. 2, 3, 4.) — The patient is to be placed upon the abdomen. 
The leg, flexed at a right angle with the thigh, is held by an as- 
sistant. The surgeon, placing the thumb and fore finger upon the 
condyles of the tibia at the opposite sides of the leg, makes with 
a common scalpel on the front of the upper part of the leg, a semi- 
lunar incision which extends as far as three inches below the tu- 
bercle of the tibia — one extremity resting on either side an inch 
below the joint. The flap of skin is now to be rapidly dissected 
towards the joint. The leg is then to be extended and made 
horizontal. The point of the knife is next to be entered through 
the skin at the middle of the back part of the leg, an inch and a 
half to two inches below the fossa of the popliteal space, and 
carried vertically downward to the extent of three inches. From 
the lower end of this, the knife is to be continued round on one 
side to strike the line of the first or anterior incision, so as to mark 
out a second flap, convex- downwards, and extending a little 
lower than that of the one in front. The lower end of the verti- 
cal cut is then united by a similar convex sweep of the knife to 
the other margin of the front incision, so as to form a third flap. 
The two posterior flaps are next to be dissected from the fascia 
up to their base. The leg is now to be again flexed, and from 
the general loosening of the flaps already made, the insertion of 
the ligamentum patella? upon the tibia will be exposed. This is 
to be divided across and the joint opened upon the front and 
sides so as to leave the semilunar cartilage on the head of the 



tibia; the crucial ligaments, as they become subsequently useful 
as a nidus for granulations, are to be divided at their connection 
with the latter bone, and the posterior ligament lastly cut. The 
leg, which is now loose, is to be twisted on the thigh. An as- 
sistant grasps the popliteal artery with the thumb and finger, 
and the surgeon divides below at one stroke with the knife the 
remaining parts, consisting mainly of the two heads of the gas- 
trocnemius, some of the hamstring tendons not previously cut, 
and the popliteal vessels and nerves. The patella is to be left in 
its position. 

The whole operation may be done with the scalpel; the femo- 
ral artery should be compressed with the tourniquet. 

Dressing. — The anterior flap is to be brought over so as to 
cover the condyles, and united by suture to the two lateral flaps, 
which will be found so considerably retracted as to fit in neatly 
to each other along the notch between the condyles. A few 
strips of adhesive plaster are to be applied, and a roller brought 
down from the upper part of the thigh, in order to overcome the 
tendency of the loosened muscles to retraction, and fix the patella 
near to the end of the bone. 

Circular method. Process of MM. Velpeau and Cornuau. — 
The leg is to be extended on the thigh, and the skin divided 
circularly three or four fingers' breadth below the patella, with- 
out interesting the muscles. It is then to be dissected loose, 
preserving all the adipose tissue on its under face, and drawn 
upwards by an assistant to the level of the joint. The ligament 
of the patella and the lateral ligaments are next divided in suc- 
cession. The leg is now to be flexed so as to separate the osse- 
ous surfaces, and the semilunar cartilages detached so as to be 
left on the tibia. The operator then cuts the crucial ligaments, 
traverses the joint, and finishes the operation by dividing at a 
single stroke of the knife, the vessels, nerves and muscles of the 
ham, on a line with the base of the reflected skin. 

Oval method. Process of Baudens. — The leg is to be extended 
on the thigh. The surgeon starts, five inches below the patella, 
a semicircular incision of the integuments, which is to be carried 
obliquely upwards upon one of the sides of the leg, and turned 
round the ham one finger's breadth below the top of the tibia ; 
the incision is then"to be brought downwards in the same manner 
on the other side of the leg, so as to terminate at the place of com- 



of the wound, but behind the bo?ie y for the purpose of forming the posterior flap, which should be an inch longer 
than the anterior. 

(Fis. 6.) FLAP AMPUTATION OF THE LEFT LEG. 



Process of Liston, slightly modified by giving a greater length to the covering in front of the tibia, so as to obviate 
any liability to the projection of the crest of this bone during the cure. 

The knife has been entered on the outside of the leg, so as to make a short vertical cut on the posterior face of 
the fibula, and then brought round over the tibia in a semi-elliptical sweep and passed through the leg, shaving 
the posterior face of both bones, as seen in the drawing. The common tourniquet is applied just above the 

* knee, with a compress in the ham, so as to command the popliteal artery. The surgeon grasps the calf of the 
leg with his left hand in order to draw back the soft parts, while he employs the knife with his right to make the 
incisions and puncture above described, and cut out so as to form the posterior flap. In making the transfixion 
on the left leg, the handle of the knife should be kept more elevated than the point, to prevent the latter 
getting entangled between the bones. If he operate on the right leg, and stand on the outer side, the handle 
may be depressed a little, so that the point of the knife may shave the posterior surface of the bones. 
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mencement. The oval section of the skin in front is now to be 
dissected and turned up so as to expose the circumference of the 
joint. The ligaments, muscles and vessels are next to be divided 
by a circular incision on a level with the joint. The articulation 
is then to be opened, and the semilunar cartilages and crucial liga- 
ments detached as in the circular process. 

By this process, which may be rapidly executed, the surface 
of the condyles can be covered by a large cap of integument, 
which leaves the line of union behind so as to form a ready outlet 
for the discharges, and be posterior to the point of pressure after 
the cure. 

Relative value of these methods. As the chief accident to dread 
after the operation is the exposure of one or both of the condyles, 
the oval, which leaves the larger fold of skin in front, has some 
advantages over the circular method. But in most cases admitting 
of its employment, we might, except there be some injury or disease 
of the bone extending high up, advantageously substitute for it the 
flap operation of Liston for the leg, sawing through the tubercle 
of the tibia. The operation by three flaps, such as has been de- 
scribed on the preceding page, will, I believe, be found to form a 
still neater and better fitting covering to the uneven surface of the 
bone than the oval, and is moreover applicable to cases where 
the disease of the integuments of the leg has extended so near to 
the joint as to prevent the employment of the latter. 

Dressing. — The popliteal is the only large artery to be tied. 
The gastrocnemial and some small branches from the articular 
arteries, will also require the ligature. The parts are to be brought 
together with adhesive straps, so as to leave the cicatrix as much 
as possible behind and between the condyles, and a roller brought 
from above downwards on the thigh, in order to overcome the 
tendency of the muscles to retract. In case the covering should 
be found insufficient for the end of the bone, the condyles might, 
I believe, be amputated with great propriety, thus reducing the 
operation to that of the ordinary amputation of the thigh, but 
preserving nearly the whole length and the action of most of the 
muscles of the limb. 



3. OF THE THIGH. 



AMPUTATION IN THE CONTINUITY OF THE THIGH. 

Surgical anatomy. — The structure of the thigh is in many 
respects analogous to that of the arm. It consists of a single 
bone, surrounded on all sides by a mass of muscles, which are 
more or less capable of shortening themselves after division in 
amputation, according to the degree in which they are connected 
with the shaft of the bone. On the inner and posterior surface, 
the bulk of muscles will, however, be found the greatest. There 
are three classes of muscles: those which connect the limb with 
the trunk — those that stretch loosely along it, connected below 
only with the bones of the leg, and above with those of the pelvis 
— and those which, having their origin from the pelvis, cover and 
are connected only with the surface of the thigh bone. They are 
all, however, for practical purposes, arranged into two groups — a 
superficial and adeep-seated. — The superficial are those which have 
little connection with the femur, and are stretched mainly between 



the pelvis and the leg. In consequence of this and of their greater 
length, they will retract more after amputation than the deep- 
seated, which are connected with the bone; the extent of the 
retraction will also be the greater the longer the muscles are left, 
or the nearer the operation is done to the knee joint. In the cir- 
cular amputation, if all the muscles were divided on a circular 
line, this inequality in the degree of retraction of the two sets 
would render the bone prominent, producing the painful and 
annoying result of a conical stump. This difficulty is obviated 
by the following plan: viz., to cut first, by a circular sweep, all 
the layers of the superficial group, and divide the deep-seated by 
a second incision at a point a little higher than that to which the 
former have retracted, sawing the bone at a little distance still fur- 
ther up. If the first incision should be carried down to the bone, 
we insure more completely the division of the outer set, and the 
disadvantage of making a second cut of the deep-seated is of but 
little moment compared to the general result. 

In the flap operation the same arrangement of parts must be 
held in view, and the flaps cut of a length apparently unneces- 
sarily great, in order to admit of the subsequent shortening from 
muscular contraction. At the end of the cure the cicatrix is near- 
ly always carried inwards and backwards, and the bone pressed 
towards the upper surface. This may be remedied by dividing 
the muscles lowest on the posterior and inner face of the limb; 
especially the semitendinosus and semimembranosus, as these are 
found susceptible of the greatest degree of shortening. The skin 
is loosely united to the fascia of the thigh, everywhere, except at 
the popliteal region. It is sometimes in obese individuals doubled 
with so thick a layer of adipose tissue, that the surgeon in turning 
the fold of skin in the circular operation will find the cure of the 
wound facilitated by leaving a portion of the fat adherent to the 
deep fascia. The extent of the fold of skin requiredfor the cir- 
cular process must be calculated according to the diameter of the 
limb, without reference to the shortening of the muscles, for the 
base of the fold will be found to ascend nearly in proportion to 
the retraction of the latter. In general, it should be about equal 
to its distance from the bone, whether we operate at the upper 
or lower part of the leg; — at the upper in consequence of the 
thickness of the muscles, and at the lower on account of their 
retraction. 

There is no place of election, admitted by common consent, for 
amputation of the thigh. The general rule is to preserve as much 
of the limb as possible, and the danger to life is certainly propor- 
tioned to the height at which the operation is performed. Mr. 
Liston has, however, recommended that the division of the bone, 
for the greater convenience of fitting the stump to the artificial 
leg, should not be made below the middle of the thigh. 

Circular method. — The patient should be placed nearly horizon- 
tally upon the table, with the pelvis resting over its edge, and the 
same instrumental and other preparations made as in amputation 
of the leg. In order to diminish the degree of the subsequent 
shortening of the muscles, the leg may be slightly bent on the 
thigh, and the latter on the pelvis. The position of the surgeon 
will be found most convenient on the right side of the limb, so 
that he may grasp it with the left hand above the place of operation. 
The skin and muscles are to be well drawn upward by an assist- 
ant, who at the same time renders the limb steady. The surgeon 
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carries the amputating knife below and around the limb, and 
divides the integument down to the fascia, with one circular 
sweep of the knife, as in the amputation of the leg. The skin 
and adipose tissue are to be still further retracted by the assistant, 
and such bands divided as oppose their ascent; or, what is still 
better, dissected up for the space of two or three inches and turned 
back in the form of a cuff. For though the ample provision of 
skin can in no manner prevent the tendency to the formation of 
the conical stump — that depending on the division of the muscles 
— it is well understood that there ought to be enough to freely 
cover the wound, in order that cicatrization may go on rapidly. 
The muscles are next to be divided circularly at the base of the 
elevated skin down to the bone, or the cut must at least extend 
down to the deep-seated group. The superficial muscles are now 
to be retracted upwards ; this is to be done with the fingers of the 
assistant, especially if the tourniquet has been applied, which by 
pressure interferes with their tendency to spontaneous contraction. 
By a third circular sweep of the knife, the deep-seated muscles 
are then to be divided on a level with the retracted end of the 
first set. A two-tailed linen retractor is next to be applied, and 
the tails crossed on the cut surface above the bone. The assistant, 
laying hold of the ends, draws the divided mass strongly upwards. 
The surgeon divides with a circular turn of the knife any fibres 
yet remaining attached to the bone, and saws the latter four inches 
above the point, at which the first incision was made in the skin. 
If there be any fear that the deep-seated muscles are not cut suffi- 
ciently high, we may run a scalpel round the bone, in the manner 
of B. Bell, so that they may be drawn an inch still further upwards 
with the retractor before the saw is applied; or we may follow the 
advice of Sir C. Bell— raise the limb to the vertical position, 
which exposes a greater portion of the bone, and apply the saw 
horizontally. Some little care is to be observed in dividing the 
bone, in order to prevent the splintering of the little crest found 
on its back part. If any prominent spiculse are left, they are to 
be removed with the cutting pliers. If the great sciatic nerve is 
left unduly prominent, so as to involve the risk of its being com- 
pressed against the end of the bone, it must be retrenched by a 
second incision. 

Dressing. — The arteries to be tied will vary in number accord- 
ing to the height at which the operation is performed. After these 
are secured, the soft parts are to be brought down with the palms 
of the hands, and if the operation has been well done, the end of 
the bone, as observed by Sir C. Bell, will be hidden by the cen- 
tral mass of the muscles. The sides and lips of the wound are 
then brought together, so as to form a transverse line ; or, which 
I think still better, in a direction obliquely from above downwards, 
and secured in the usual manner with adhesive straps and a roller 
bandage. 

Flap method. — When the tissues on one side of the limb have 
been destroyed by injury or disease, the thigh maybe successfully 
amputated by a single flap taken from the anterior surface, — which 
is to be preferred, as it allows the flap to fall by its own weight 
upon the face of the wound, — or if need be either from the pos- 
terior or lateral. Under other circumstances the double flap ope- 
ration will be found the more appropriate. 

The double flap method will be found to present more advan- 
tages for amputation in the upper part of the thigh than the 
44 



circular, in consequence of the greater facility with which the 
flaps may be kept approximated, as the shortness of the stump 
renders the dressing more difficult after the circular operation. 

By two lateral flaps. — These may be made by transfixion from 
the anterior to the posterior part, and cutting out to the surface, 
as practised by the French surgeons ; or they may be raised by 
incisions in the opposite direction, cutting from the skin towards 
the bone, after the manner of Langenbeck. Whichever plan is 
pursued, the operation is done so nearly like the processes already 
described for the arm and leg, that it is not necessary to repeat the 
description. The only important modification is that of inclining 
the knife so as to cut the flaps larger on the posterior part of the 
limb than the anterior, in order to allow for the greater shortening 
of the muscles in the posterior region. The surgeon may form 
first, either the inner or outer flap, as is most convenient to him, 
provided the circulation is well commanded with a tourniquet at 
the upper part of the thigh, or by pressure on the artery over the 
pubis. 

In the operation by two lateral flaps there is a strong tendency 
(which by great care in the dressing may partially be obviated), in 
the end of the bone to approach too nearly the anterior angle of 
the wound, partly from its rising upwards under the action of the 
muscles inserted on the trochanter minor, and partly from the 
retraction of the posterior margins of the flaps towards the hip. 

For these reasons preference is commonly given, in this country 
and in Great Britain, to the formation of flaps in the opposite 
direction, by a lateral or oblique transfixion of the thigh, leaving 
the posterior flap considerably longer than the anterior, in order to 
compensate for the greater tendency to contraction in the posterior 
— the operator standing on the outer side of the limb. 

Anterior and posterior flaps. — Process of Liston. (PI. XLIII. 
fig. 5.) — " The surgeon places himself on the tibial side of the 
right limb, on the fibular side of the left; and everything being 
ready, he lays hold of the soft parts on the anterior aspect of the 
bone, lifts them from it, enters the point of his knife behind the 
vena saphena, in operating on the right side, passes it horizontally 
through to the bone, carries it closely over the fore part, and brings 
out the point on the outward side of the limb, as low as possible: 
then by a gentle and quick motion of the blade, a round anterior 
flap is completed. The instrument is again entered on the inner 
side, a little below the top of the first incision, passed behind the 
bone, brought out at the wound on the outside, and directed so 
as to make a posterior flap a very little longer than the former. 
The anterior flap is merely lifted up after it is formed ; but now 
that both have been made, they are drawn well and forcibly back, 
whilst the surgeon sweeps the knife round the bone, so as to divide 
smoothly the muscles by which it is immediately invested. The 
bone, grasped by the left hand, is sawn close to the soft parts, the 
saw being directed perpendicularly. The femoral artery will be 
found on the posterior flap, is tied along with the other vessels, 
and the stump is treated as recommended after the other amputa- 
tions. Great care must be taken, during the securing of the ves- 
sels, and in steadying the bone for that purpose, not to injure the 
medullary web ; to this cause may often be attributed inflammation 
and consequent necrosis. The proceeding is, in all respects, the 
same on the left limb, only the incisions are commenced from the 
outer side. After the lapse of six or eight days, or sometimes 
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earlier, a roller should be applied and made to embrace the whole 
t.ice of the stump, in order to cause reduction of any cedematous 
swelling that may remain, and bring the parts into a good form. 
This is the only interference with the part after the first dressing, 
and is unattended with pain."* 

The mixed method and the oval method have both likewise 
been employed in the amputation of the thigh — but not as yet to 
a sufficient extent to prove that they possess any peculiar advan- 
tages over those already described, which have been sanctioned 
by general experience. The process for employing the mixed 
method, as given by Baudens and Sedillot, is as follows. Cut by 
transfixion two small lateral flaps, which shall involve only the 
superficial layer of muscles ; draw them upwards and divide cir- 
cularly at their base and at the same time sloping upwards the 
deep-seated muscles down to the bone, so as to leave a conical 
hollow, at the upper part of which the bone is to be cut. The 
oval process, as described by Malgaigne, consists in making an 
oval or rather elliptical incision of the skin — one extremity of 
which oval rests on the anterior and outer portion of the thigh, 
and the other at the posterior and inner part, an inch and a 
quarter lower down than the former. The skin is to be dissected 
up, and the surgeon proceeds precisely as in the common circular 
amputation, with the exception that both layers of muscles are to 
be divided in the same manner as the skin — obliquely from above 
downwards. The sole object of this method is to divide the 
muscles on the back part of the limb lower than those in front, 
so that after their retraction the stump may be left square and 
even. The principle involved in this method seems well founded 
in the anatomical structure of this limb, and I have applied it in one 
instance myself with a most happy result upon the living subject. 

AMPUTATION AT THE HIP JOINT. 

Amputation at the hip joint, though by no means very difficult, 
is undoubtedly to be classed among the most severe and dangerous 
surgical operations. The idea of attempting this fearful mutila- 
tion originated with Morand in the early part of the eighteenth 
century. Since that time fifty-four cases in all have been re- 
corded of the operation, of which nineteen only have been claimed 
as successful. Though it may be difficult to collect the true sta- 
tistics in regard to this amputation, the danger attending it may 
be well understood when we consider the extent of the wound 
necessarily inflicted; the huge mass of divided muscles; the dif- 
ficulty of effecting union by first intention at the part; and the 
shock to the nervous system — which has in some cases been 
almost immediately fatal — arising from the loss of a limb which 
represents nearly a fourth part of the whole structure of the body. 
It may be important, however, to observe, that nearly all the 
successful cases have been those in which the operation was 
practised for traumatic injuries, and almost immediately after their 
infliction; while the greater number of fatal results were con- 
sequent to the operation on subjects previously exhausted to 
more or less extent by disease. Still the surgeon may in some 
cases be justified in performing it as a last resort, under circum- 
stances analogous to the following, which have been laid down 
by Barbet in a prize memoir as the indications for the operation ; 
• Liston's Piac. Surg., Am. ed., p. 383-4. 



viz.: where from sudden violence, as by gunshot wounds, or 
crushing from machinery, a comminuted fracture is produced of 
a healthy bone at its head, neck, or upper part; where the limb 
is carried away or extensively injured by a cannon shot near the 
trunk; or where gangrene has so far extended, or threatens to 
extend its ravages, as to render it impossible to obtain a sufficient 
covering of the stump by other means. And to these, as the 
principal cases in which the operation is likely to be attended 
with a favourable result, have been added those for which exci- 
sion is recommended in other joints — caries, necrosis, osteosarco- 
ma, spina ventosa, or other incurable affections beyond the chance 
of relief by amputation in the continuity of the thigh. But in re- 
gard to this latter class it is almost indispensably necessary, in 
order to render the operation justifiable, that the diseased action 
should be limited to the head of the femur, and not have invaded 
the structure of the pelvic bones. But the extreme difficulty of 
determining this point beforehand, and the rareness in fact of 
such limitation in caries— the more common disease of the part — 
must restrict its performance in the hands of careful surgeons to 
very narrow grounds. If, however, after the operation has been 
undertaken, the surgeon should find the margins of the cotyloid 
cavity carious or necrosed, he would be justified in removing 
them, as in resection, with the cutting forceps, gouge, or chisel, 
before closing the wound. The operation has, nevertheless, been 
recommended for caries of the head of the bone following coxal- 
gia. In a case said to be of this description, its removal was 
successfully effected by Dr. J. W. Duffee, of this city. But the 
observations of Mr. Pott, who witnessed a like operation by Mr. 
H. Thompson, the first that was ever performed, are in the main 
so just in reference to the practice, that they can scarcely fail to 
meet the sanction of every practitioner familiar with surgical pa- 
thology. He observes, " that the parallel which is drawn between 
this operation and that in the shoulder will not hold. In the 
latter it sometimes happens that the caries is confined to the head 
of the os humeri, and that the scapula is perfectly sound and un- 
affected. In the case of a carious hip joint this is never the fact; 
the acetabulum and the parts about are always more or less in the 
same state, or at least in a distempered one, and so indeed are 
most frequently the parts within the pelvis."* 

Surgical anatomy of the joint. — The hip joint, which is every- 
where surrounded by muscles, can only be felt in the anterior 
region of the thigh, where the head of the femur, covered by the 
tendon of the psoas and iliacus internus muscles, forms a globular 
prominence under Poupart's ligament. On its outer side lies the 
rectus muscle, which crosses the neck of the bone, and behind 
and within lies the great muscular mass of the limb. The crural 
artery crosses the joint on a line with the junction of the internal 
with the middle third of the head of the femur, but only becomes 
parallel with the bone at a distance of three or four inches below, 
leaving between it and the greater part of the neck the space of 
at least an inch. The profunda descends in nearly the same an- 
tero-posterior line. Space is thus left for the safe passage of the 
knife in some of the processes for amputation, as well as for the 
seizure of the trunk of the vessels in the internal flap. The po- 
sition of the joint may be determined with considerable precision 
by the following rules. 

* Pott's Surgery, vol. III. p. 374. 
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1. If we draw an imaginary line between the anterior superior 
spine of the ilium and the tuberosity of the ischium, it will cut 
the cotyloid cavity a little behind its middle. 

2. If we drop a vertical line an inch and a quarter long from 
the anterior superior spinous process of the ilium, the external 
and upper portion of the joint will be found half an inch to the 
inner side of the termination of the line. 

3. If we draw in like manner a line half an inch long from the 
anterior inferior spinous process, its extremity will rest on the 
superior part of the joint. 

4. The great trochanter is superficial and easily fell: it takes a 
direction upwards and inwards, and is then turned a little back- 
wards. It forms a prominence about half an inch or a little more 
above the neck of the femur, and a line drawn horizontally from 
its top crosses true upper third of the joint. 

5. The trochanter minor projects nearly half an inch from the 
inner side of the bone, so as to form with its upper surface nearly 
a right angle with the axis of the shaft. Its under surface is 
about an inch long, and is continued obliquely into the shaft, with 
which it forms an angle of about 50 degrees, opening upward. 

6. When the patient is lying on his back, the tuberosity of the 
ischium will be found to project an inch and a quarter in advance 
of the margin of the acetabulum, a fact of much importance to 
remember, especially in the transfixion for the purpose of forming 
flaps. 

The acetabulum or cotyloid cavity is about two inches in di- 
ameter, and is inclined obliquely downward, inward and forward. 
The spherical head of the thigh bone is of equal size ; a large part, 
especially of its posterior portion, is received into the acetabulum 
— but it is not entirely sunk in the socket. The capsular liga- 
ment, which is very thick and strong, springing above from the 
margin of the acetabulum, covers the remainder of the head, and 
shrinks closely round it to embrace the narrow neck upon which 
it is inserted. If, in the disarticulation, the ligament is divided 
round the neck, the head still remains fast closed within its cavi- 
ty ; and hence the rule always to divide it over the circumference 
of the head of the bone. The interarticular or round ligament, 
which connects the top of the head to the corresponding portion 
of the cavity, is put on the stretch when the thigh is abducted, 
and presents itself to the knife over the inner edge of the socket. 
Hence, the most favourable point for opening the capsule to effect 
luxation of the head, is on its inner and lower portion. The sur- 
gical neck of the bone is about an inch and a half long, and oc- 
cupies the space between the trochanter and the head ; it is direct- 
ed downward and outward, and affords room on its sides for the 
passage of the knife in amputation. At its base, the knife becomes 
arrested against the trochanter of either side, around which it 
must be made to turn, except the subject be under twelve or 
fifteen years of age, when these processes are found so cartilaginous 
as to be readily divided. From the position which, as has been 
shown, the muscles occupy about the limb, it would be impossible 
to split them into two equal flaps, unless we could pass the knife 
from the anterior spine of the ilium to the tuberosity of the ischi- 
um. As this cannot be done, the internal flap must be made 
much the larger of the two ; and it is well to remember, that the 
muscles are cut short and will not therefore diminish much in 
length. 



The operation is performed by the different methods — flap, 
circular and oval. Some fifteen different processes have been 
devised for this disarticulation ; but it will only be necessary to 
detail those which are most esteemed. 

Flap method. 

This method is the most ancient, and has in consequence been 
practised the greatest number of times, It may be done with the 
single or double flap. 

The patient is to be placed either on the back or the opposite 
hip, according to the process employed, resting upon a stout 
narrow table, which should be covered with a couple of pillows 
and a folded blanket. The pelvis must be advanced so as to 
extend a little over the edge. Several assistants will be required 
in order to steady the patient and assist in the operation. One 
secures the pelvis and keep the trunk from slipping down- 
wards and forwards; one sustains the shoulders so as to prevent 
the patient's rising; another holds the diseased limb, (that of the 
opposite side being secured to the leg of the table, or held by 
the assistant who secures the pelvis,) and a fourth controls the 
circulation by pressure on the artery above the groin, and holds 
himself in readiness to raise the first flap. In the earlier accounts 
of the operation, it was recommended as a proper precaution 
against hemorrhage, to make a previous ligature of the femoral 
artery, close to Poupart's ligament and above the origin of the 
circumflex and profunda. This method of proceeding is deemed 
by many unnecessary and superfluous, as the circulation may 
effectually be controlled by pressure over the pubis, or in the 
thickness of the flap ; but it was strenuously inculcated by Lar- 
rey, and is still advocated by Blandin and others. It does not, 
however, in any way compromise the chance of cure ; and as it 
effectually guards against hemorrhage from this large trunk, it is 
a step which I believe should always be taken when an assistant is 
not at hand on whom implicit reliance can be placed, or when the 
patient is already weakened so as to render it important to prevent 
as far as possible all effusion of blood — leaving, as it does, another 
hand of the assistant free to close the mouths of the larger arteries 
(which come from the back of the pelvis), on the surfaces of the 
flaps, unlil they can be secured with ligatures. From the anato- 
mical arrangement of the parts, it is difficult to apply any form of 
tourniquet that shall securely compress the vessel without pre- 
senting too much embarrassment in the way of the operator. 

Double flap, formed from the outer and inner sides of the limb. 
Process of Lisfranc modified. (PI. LXIV. fig. 3.) — The surgeon 
stands on the outer face of the thigh, or by the side of the trunk, 
according as he is to operate on the left or right limb. The as- 
sistant holding the limb, flexes it slightly on the pelvis. 

1. Formation of the outer flap. — The surgeon then, having all 
his assistants placed, and fixing in his mind the relation of the dif- 
ferent parts, enters perpendicularly the point of a stout but narrow 
double-edged knife, ten inches long in the blade, on the outer 
side of the neck of the femur, with the lower edge looking to- 
wards the summit of the trochanter major. The point of the 
knife should graze the neck of the bone, or rather the top of the 
trochanter ; and as it advances towards the inferior surface of the 
limb, the handle must be inclined upwards and outwards, so as to 
form behind with the axis of the trunk (which is supposed to be 
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horizontal) an angle of 50 degrees, in order to bring out the point 
halt' an inch below the tuberosity of the ischium — the surgeon 
with his other hand, or an assistant, drawing outwards at the 
same time the mass of flesh on the posterior part, so as to allow 
the knife to penetrate more within and give greater dimensions 
to this outer ilap. The suroeon, slid holding the flesh outward, 
keeps the knife in the same state of inclination, and by a sawing 
motion, brings it down over the outer face of the great trochanter, 
and raising the handle, shaves the thigh bone for two inches, and 
cuts directly outwards so as to complete the external flap. The 
flap is to be raised by the assistant, and the divided gluteal and 
ischiatic arteries either immediately tied or secured temporarily 
by pressure with the fingers, or compressed after the manner of 
Baudens, with a couple of pair of artery forceps, which are left 
pendent. 



2. Formation of the inner flap. — The surgeon inclines the soft 
parts inwards with the left hand, enters the point of the knife at 
the top of the first incision, and carries it on the internal side of 
the neck of the bone, with the handle inclined as before towards 
the abdomen of the patient, so as to bring the point out at the 
posterior angle of the wound without touching the bones of the 
pelvis. The knife is now raised perpendicularly to the horizon, 
by bringing the heel downwards so as to shave the neck of the 
bone — but without carrying backwards the point ; it is then made 
to cut directly towards the surface of the trochanter minor, and 
shaving the internal side of the bone is brought out so as to 
finish the internal flap at the same height as the outer, leaving a 
V shaped portion of skin remaining on the front of the femur. 
As soon as the structures during this incision are sufficiently loos- 
ened from the neck of the bone, the surgeon is to pause for a 



PLATE XLIV.— AMPUTATION AT THE HIP JOINT, 

(Fig. 1.) PROCESS OF BARON LARREY. (A mixed process between the oval and circular, shown upon the 
right leg, with a previous incision to secure the femoral artery.) 

A longitudinal incision (a), commencing just below Poupart's ligament, is made over the track of the femoral vessels, 
which are to be tied temporarily over a strip of linen, cut below the knot, and reversed as seen at b; the ligature 
by which they are drawn up being secured to the surface by a strap of adhesive plaster, and the fingers of an 
assistant (c), to keep it out of the way of the knife. The surgeon then takes his position on the inner side of the 
limb, and divides the integuments with an oval sweep of the knife round the limb, leaving them the longest 
on the posterior face of the limb, as described in the text, and showed by the outline (e, g). The oval section 
commences on the outer side (d), at the lower end of the longitudinal cut (a), and the knife, in the right hand 
of the surgeon (f), is brought round posteriorly and up again in front to the place of beginning, as shown in 
the drawing. The genital organs are to be drawn by a compress towards the opposite groin, so as to be out 
of the way of the knife. The subsequent steps of the operation are described in the text. 

(Pig. 2.) PROCESS OF M. CORNUAU. (Oval process.) 

A vertical incision has been first made from over the joint down to the trochanter. This incision is then branched 
below like the letter j^ inverted, according to the modification of M. Malgaigne, the course of the anterior branch 
being from a to b, the posterior from a to c. Through the lips of this double incision the surgeon proceeds to 
open the joint and disarticulate the head of the femur. Then gliding the knife under and to the inner side of 
the head of the bone, he brings it down to the extremities of the j^ incision made in the skin. An assistant, as 
soon as sufficient space is obtained, grasps the femoral vessels in the thickness at the inner lip of the wound. 
The surgeon now continues the course of the knife, (as seen in the drawing, where it has already cut a great 
part of the large internal oval flap,) holding the handle in a direction inwards and downwards, so as to cutout 
on the posterior part of the leg, and give the greatest length to the inner part of the covering for the stump. 

d. Hand of an assistant, compressing the femoral vessels. 

e. Left hand of the surgeon, controlling the movements of the limb. 

f. Knife, employed in his right hand. 

g. Acetabulum, from which the head of the femur (h) is detached. 

i. Branches of the first j^ incision continued down through the soft parts, on either side of the trochanter major, 

to reach the capsule of the joint. 
k. Section of the mass of abductor muscles. 

(Fig. 3.) PROCESS OF LISFRANC. (Double flaps.) 

The process of Lisfranc is shown somewhat modified, for the purpose of obviating the difficulty which attends the 
turning of the knife round the trochanters, leaving on the external and anterior part of the limb a V shaped 
flap, with the base towards the knee. The stage of the operation shown, is the disarticulation of the femur. 
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moment (provided the artery has not been previously tied) in order 
to allow the assistant to introduce his thumb or fingers for the pur- 
pose of compressing the vessels at the base of the flap. This flap, 
as soon as completed, is also to be raised. 

3. Disarticulation. — The surgeon grasps the thigh with the 
left hand, and presents the edge of the catling or a stout scalpel 
vertically at the inner side of the head, which he circumscribes 
as far as possible, dividing the capsular ligament without attempt- 
ing to penetrate into the joint, as if about to cut the head of the 
bone in two, and leave one-half in the cavity of the acetabulum. 
The limb is now held in a state of abduction, and the point of 
the knife carried into the open joint to divide the round ligament. 
The knife is next placed vertically on the inner side of the joint, 
and the remaining portion of the capsule, and the few muscular 
fibres left uncut, are to be divided from within outwards and 
downwards. 

The process as described differs a little from that of Lisfranc, 
inasmuch as it leaves a A shaped piece of skin in front — the con- 
sequence of carrying the knife directly from the neck of the bone 
to the top of the two trochanters ; the directions of Lisfranc being 
to carry the knife along the fossa so as to turn round the tip of 
the trochanters, which can scarcely be done especially for the 
outer flap, without haggling the skin both at the top and bottom 
of the incision. By the processes described above, the operation 
is perfectly easy, and the removal of the A shaped piece is found 
rather a benefit than disadvantage in the subsequent approximation 
of the flaps. 

If the artery be thoroughly compressed or previously tied, the 
operation may be done by forming the internal flap first, disarticu- 
lating the bone and then carrying the knife through the joint in 
order to cut a second flap on the outer side. 

Flaps formed from the anterior and posterior parts of the thigh. 
Process of Beclard as modified by Liston and Fergusson. — This is 
in general to be preferred to the operation by lateral flaps, as it 
is quite as readily performed, and from the fact of its splitting 
the muscular mass of the thigh in its narrowest diameter, does 
not leave so deep and extensive a wound, and furnishes flaps 
which are more readily kept in juxtaposition by the dressing. The 
femoral artery will, however, be divided in the first step of the 
operation. 

" The surgeon, standing on the outside of the limb, should 
insert the point of a long catling about midway between the an- 



terior superior spinous process of the ilium and trochanter major, 
keeping it rather nearer the former than the latter ; he should then 
run it across the fore part of the neck of the bone, and push it 
through the skin on the opposite side, about two or three inches 
from the anus; next, he should carry it downwards and forwards, 
so as to cut a flap from the anterior aspect of the thigh, about 
four inches in length. When the blade is entered, the limb should 
be held up, and even slightly bent at the joint ; the instrument 
will then pass along more readily than if all the textures were 
thrown on the stretch, and moreover, there is greater certainty of 
passing it behind the main vessels, and even dividing some of 
the fibres, if not the whole, of the iliacus internus and psoas mus- 
cles. As the knife is carried downwards, the assistant, who 
stands behind the operator, should slip his fingers into the wound 
and carry them sufficiently far across to enable him to grasp the 
femoral artery between them and the thumb : this he may do 
from the inside or outside at will, and with the right or left hand 
as may be most convenient, the same grasp enabling him to raise 
the flap as soon as it is completed. * * * * The flap being 
raised, the point of the knife should then be struck against the 
head of the bone, so as to divide the anterior part of the capsular 
ligament and any textures in this situation which may not have 
been included in the flap. To facilitate this part of the operation, 
the knee should be forcibly depressed by the assistant who holds 
it ; the head of the bone will thus be caused to start from its 
socket, and if the round ligament is not ruptured by the force, a 
slight touch with the edge of the knife will cause it to give way. 
At this period, depression being no longer required, the assistant 
should bring the head of the femur a little forwards, to allow the 
knife to be slipped over it. * * The knife 

should then be carried downwards and backwards in the course 
of the line, so as to form a flap somewhat longer than in front, 
the last cut completing the separation of the limb. 

" By means of the fingers of assistants (and here one or two 
more than those referred to may be of service), and the applica- 
tion of sponges, the bleeding may in some degree be restrained 
until ligatures are applied. If the vessels seem large on the pos- 
terior flap, it will be best to secure them first, and then the femo- 
ral and such other branches as may require ligature in the front 
flap should be attended to. If, however, there is any fear of the 
main vessel eluding the grasp of the assistant, there will be greater 
safety in tying it first. If, in making the anterior flap, the knife 



The surgeon has first transfixed the limb on the outer side of the joint with a long catling, as described in the 
text, formed the external flap (a), and tied the ischiatic and gluteal arteries on its bleeding surface. Secondly, 
he has passed the knife on the inner side of the head of the femur, and formed the large internal flap (c?), an 
assistant gliding his hand into the track of the knife, so as to compress the femoral artery before it is divided 
in the completion of the flap. The bleeding vessels on the surface of this flap are then likewise to be tied. In 
the last step of the operation the flaps are raised by an assistant, the surgeon opens the capsule with the point 
of the knife, abducts the limb, as shown in the drawing, so as to divide the round ligament, and finally carries 
the knife round the head of the bone to detach the limb by cutting the remaining part of the capsule. 

b. Small triangular or V shaped flap, left between the two incisions. 

c, e. Ischiatic and femoral arteries, tied. 

f o-. Hand of an assistant, sustaining the internal flap while the surgeon disarticulates the bone. 
/*. Left hand of the surgeon, grasping the thigh so as to make the proper changes of position to favour the action 
of the knife (/). 
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18 kept close to the femur for some way down, the superficial 
femoral will not be divided until the incision is nearly completed, 
and this branch with those of the profunda may all be sufficiently 
compressed whilst the hand is used in the manner above de- 
scribed."* 

Mr. Guthrie directs the anterior and posterior flaps to be formed 
in a somewhat different manner. He divides at first the integu- 
ments only — on the inside and then on the outside of the limb — 
from a point in front of the spinous process of the pubis, to another 
point near the tuberosity of the ischium, where the incisions are 
again to meet. The skin is raised and reflected on each side, 
and the muscles cut at the base of the fold from the surface to the 
centre obliquely upwards towards the articulation. An obvious 
advantage obtained by this process of Mr. Guthrie, is that of leav- 
ing more integument and less muscle in the wound, disposing the 
parts better for reunion, which, in an operation of such magnitude 
as this, is a consideration of greater importance than the facility 
of its performance. 

Single jlnp. — The operation with a single flap is the only one 
that can be performed in certain cases, when the soft parts have 
been impaired on one of the surfaces of the limb. The flap may 
be taken from the anterior and internal, or internal and posterior 
parts of the limb, but the anterior and internal is to be preferred 
when admissible, as the flap will then fall by its own weight upon 
the surface of the stump, afford a ready outlet below for the pus, 
and leaves a chance of cure as good at least as that by any other 
process. The flap must be cut at least eight inches in length, and 
rounded at its extremity, to suit the form of the limb. If taken 
from the posterior part of the limb, in order to keep it well applied 
upon the surface of the stump, a matter of considerable difficulty, 
it should be secured with the twisted suture to the integument of 
the opposite side, as well as supported with the ordinary dressings. 
The flap may be first formed by transfixion and cutting outwards, 
then opening the joint and carrying the knife around the bone so 
as to divide transversely or with such obliquity as the state of the 
parts will allow, the tissues on the opposite surface of the limb. 
Or an incision may at once be made on the outer side of the thigh, 
so as to expose the joint, and terminate near the tuberosity of the 
ischium ; the joint opened from the outer side, and the flap cut 
last upon the anterior and inner face of the limb. 

Dr. Wm. Ashmead, of this city, prefers to cut the anterior and 
internal flap first, by an incision from the surface towards the 
joint, and has suggested the important modification of first dis- 
secting up the skin so as to tie the artery before proceeding to the 
section of the muscles. 

Circular Method. 

The circular method, as well as the plan of arresting the cir- 
culation by pressure over the pubis, was first proposed by Aber- 
nethy for amputation at this joint. It has subsequently received 
the sanction of many eminent surgeons, and every one who has 
amputated the thigh so high as to divide the bone through the 
trochanters, must be made aware of the possibility with which by 
this method the soft parts might be separated from the neck, and 
the head itself detached from the joint. 

The process is so nearly similar to that for circular amputation 
* Fergusson's Practical Surgery, Am. ed., p. 391-393. 



in the continuity of the bone, described at page 172, that it will 
not be necessary to give it in detail. The parts divided will not, 
however, be precisely the same, and it will be necessary to con- 
trol the circulation by pressure on the femoral artery above the 
pubis. The retraction of the muscles is also less in this region, 
and it is therefore usual to divide them with a single cut down 
to the bone. Graefe preferred to hollow them out in the form of 
a cone, with a concave knife, broad toward the point. The lips 
of the wound are to be closed in a line from above downwards 
with adhesive straps. 

Mixed method. Process of Larrey. (PI. XLIV. fig. 1.) — This 
process, which has been received with considerable favour, cannot 
properly be classed under either of the three more common me- 
thods. It consists of an oiioidal section of the skin, with a division 
of the muscles into two lateral flaps. The surgeon, standing at 
the inner side of the thigh, begins with a vertical incision over 
the course of the vessels, in order to make a previous temporary 
ligature of the artery and vein over a strip of linen or some similar 
material ; he then divides the vessels, and has them drawn upwards 
as shown in the plate. The skin of the thigh is next to be divided 
nearly circularly on a line with the lower end of the incision, 
dissected from the fascia and turned upwards. The long catling 
is now to be entered on the internal side of the neck of the bone, 
half an inch below the pubis, and carried through in the usual 
manner, so as to cut the internal flap first. This is to be raised 
up, the capsular and round ligaments divided, and the knife carried 
round the joint and brought down on the outer side so as to com- 
plete the second flap. 

Oval method. 

This is but of recent invention, and has in consequence been 
only a few times applied upon the living subject. It is of easy 
execution, and leaves a linear wound well disposed for union. 

Process of Cornuau as modified by Malgaigne. (PI. XLIV. 
fig. 2.) — The patient rests upon the hip of the other side, the 
pelvis is brought to the edge of the table, the artery compressed 
above the pubis by one assistant, and the limb — extended and 
slightly abducted — supported by another. 

The surgeon, standing behind the patient, rests three fingers of 
the left hand on the top of the trochanter major, makes a first 
incision from a point three-quarters of an inch above the trochanter 
directly downwards for three and a half inches below this projec- 
tion, cutting to the bone. From the lower end or the middle of 
this incision, according to the size of the limb, a second incision is 
carried obliquely in front, to a point at which a vertical line brought 
down from the anterior superior spine of the ilium, would form a 
right angle with a line drawn horizontally from the tuberosity of 
the ischium, — cutting in like manner down to the bone, — and 
leaving the great vessels to the inner side of the end of the inci- 
sion. A third incision down to the bone is started from the same 
point as the second, and carried obliquely downward and back- 
wards to the inferior border of the gluteus maximus muscle. By 
raising a little the upper flaps, the articulation will be exposed on 
its anterior, external and outer surface ; divide then circularly the 
capsule over this space, luxate the head of the femur, cut the round 
ligament, and carry the knife round the head so as to divide the 
inner portion of the capsule and descend upon the neck. An 
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assistant is next to pass the thumb or fingers above the knife so 
as to compress the femoral artery between the surface of the wound 
and the skin; and the surgeon, grasping the thigh with the left 
hand, carries the knife down the inner face of the bone to the 
lower angles of the two oblique incisions, and finishes by cutting 
squarely at a single sweep the remaining soft parts. 

Dressing. — By whatever process the operation is done, the 
assistants should compress as much as possible the bleeding ori- 
fices of the large vessels, until there is time to secure them with 
the ligature. On the inner side of the limb will be found the 
femoral artery, the profunda commonly, and the branches of the 



obturator and circumflex. On the outer and back part of it are 
the ischiatic, and the branches of the gluteal and internal pudic. 
The lips of the wound are to be brought together (to form, if the 
process will allow it, a line, oblique from above downwards and 
from without inwards), and secured with adhesive straps and a few 
points of the interrupted or twisted suture. The ends of the liga- 
tures are to be brought out at the lower angle, in which should 
also be lodged a greased linen compress, to maintain a free outlet 
for the discharges. A roller bandage may be applied round the 
pelvis, and a few turns brought over so as to support the divided 
soft parts. 
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SPECIAL OPERATIONS: 



OR THOSE WHICH ARE PRACTISED UPON COMPLEX ORGANS IN PARTICULAR REGIONS 

OF THE BODY. 



UNDER THIS GENERAL HEAD ARE CONSIDERED: OPERATIONS-1. UPON THE EYE; 2. THE EAR; 3. THE NOSE; 4. THE MOUTH AND ITS 
ACCESSORY ORGANS; 5. THE NECK; 6. THE THORAX; 7. THE ABDOMEN; 8. THE RECTUM AND ANUS; AND, 9. ^HE GENITO-URINARY 
ORGANS. 



I. OPERATIONS PRACTISED UPON THE EYEBALL 
AND ITS ACCESSORY ORGANS. 

These operations may be arranged into four groups, ac- 
cording to the parts upon which they are performed: 1. 
those for affections of the lachrymal apparatus ; 2. those 
for the protecting organs of the eye ; 3. those for the ball 
of Tin: eye ; and, 4. those involving the orbit, and the parts 

CONTAINED WITHIN IT NOT SPECIFIED ABOVE. THESE GROUPS WILL 

BE TAKEN UP IN SUCCESSION. 

It may be well to observe, that in general the operations upon 
the left eye are directed to be performed with the right hand, and 
those upon the organ of the opposite side, with the left — the sur- 
geon standing, in both cases, in front of the patient. But to ren- 
der the surgeon capable of using the left hand with sufficient pre- 
cision and adroitness in operations delicate and important as these, 
it is necessary that he should have practised them very many 
times, with all their evolutions, upon the dead body. To obviate 
the inconveniences arising from this want of ambi-dextrousness, 
surgeons have invented elbowed instruments, so as to allow 
them to act over the' bridge of the nose, and admit of the employ- 
ment of the right hand in all cases. But such instruments have 
an awkward appearance at best; and it is much better for the 
operator, when he has not a perfect mastery over the instruments 
with his left hand, to place himself either behind or at the side of 
the patient, who may, if it is found more convenient, be laid 
horizontal. In this way the right hand may at need be em- 
ployed in all cases in which he is directed in the processes for the 
operations to employ the left. 



OPERATIONS PRACTISED ON THE ACCESSORY ORGANS OF 
THE EYE. 

Lachrymal apparatus. 

Surgical anatomy. — This apparatus is composed of two distinct 
portions — the orbital and nasal. 

1. The orbital portion. — The lachrymal gland, which is placed 
between the conjunctiva and bone, at the outer and upper portion 
of the orbit, throws its fluid by seven or eight minute ducts upon 
the free surface of the corresponding portion of the conjunctiva. 
With this lachrymal secretion is mixed the fluid coming from the 
meibomian glands, the caruncula lachrymalis, and the free surface 
of the conjunctiva, to form the proper lubricating liquid between 
the lid and the ball, which, when it flows over the cheek, receives 
the name of tears. 

2. The nasal portion. — This is composed of parts for the purpose 
of carrying off' the fluid, and preventing in the ordinary state of the 
functions any of it escaping between the lids, viz., the lachrymal 
puncta and canals, and the lachrymal sac and nasal duct. 

The puncta are orifices with elastic rims, by which the two 
canals open on the free surfaces of each lid, near the inner can- 
thus. From these capillary points, the canals run at first for a 
line, obliquely upwards or downwards, according to the lid in 
which they are placed, and then turn at a right angle and run 
for a quarter of an inch — embracing the caruncula between them 
— to open close together through the internal wall of the lachry- 
mal sac, so as to throw into this cavity the fluids which they 
carry. In all their track, these canals are covered by the orbicu- 
laris muscle and the skin, and lined within by a reflection of the 
conjunctiva, which is thrown, near the angle described, into a 
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valvular fold that sometimes presents an obstacle to the passing 
of instruments into the sac. 

The lachrymal sac is of an oval or oblong shape, with its long 
diameter directed downwards and a little inwards and backwards. 
It is lodged in the groove formed by the os unguis and the nasal 
process of the upper maxillary bone. The root of this nasal 
process, which extends outwards to form the inner part of the 
lower brim of the orbit, has upon it a projection called the 
lachrymal tubercle, (readily felt when the integuments are not 
too much thickened,) which is exaclly opposite the junction of the 
inferior with the middle third of the lachrymal sac, and serves as 
an index to guide the course of the knife in the puncture of the 
sac. Besides its internal mucous lining, which is continuous with 
that of the puncta, the sac has an external fibrous tunic, thick and 
resisting, and closely united to the neighbouring bones. Across 
and in front of the sac passes the round tendon of the orbicularis 
palpebrarum muscle, which feels like a grain of rice below its 
mucous covering, and divides the sac into unequal parts. The 
superior portion is lodged behind the caruncula, and is covered 
by a firm expansion of the orbicular tendon. The inferior, which 
is the larger, is found between them and the lachrymal tubercle; 
is covered only by a few fleshy fibres and the skin, and yields 
readily to distension from accumulation of the fluid within. Oc- 
casionally, however, we find the whole sac distended, and then 
the pressure of the round tendon near its middle gives it a bilobu- 
lar shape. Where it meets the floor of the orbit, the lachrymal 
sac terminates in the nasal duct, by which in a healthy state of the 
parts it throws its fluid into the nose. 

The nasal duct is formed of two membranes like the sac, and 
is lodged in a delicate and fragile bony canal formed by the inner 
wall of the maxillary sinus, and a portion of the os unguis and 
inferior turbinated bone. The canal is directed with a double 
inclination from above downwards; 1st, bending from the perpen- 
dicular outwards, so that a probe introduced through it from 
above crosses at its upper end the middle line of the forehead 
about an inch above the nasal bone, so as to form with that line an 
angle of ten or twelve degrees ; 2d, the inclination which is back- 
wards causes the probe to form in that direction with the forehead 
an angle of twenty to twenty-five degrees. 

The canal is of equal length with the sac, each being about 
five lines long, and opens below under the inferior turbinated 
bone in the lower meatus of the nose. Its inferior orifice, which 
is beveled at the expense of its inner wall, and looks a little 
backwards, terminates about half an inch above the floor of the 
nostril. The whole space from the floor of the nostril to the top 
of the sac varies from an inch to an inch and a quarter, and the 
nasal duct occupies about the middle third of this space. The 
calibre of the duct is smallest in its middle part, where it is cir- 
cular, and has a diameter of little more than a line ; at its upper 
and lower termination, it is larger by half a line, and somewhat 
oval, so that in shape it resembles two small cones joined at their 
summits. The diameter of the healthy lachrymal sac is about the 
sixth of an inch. 

Lachrymal tumour and lachrymal fistula. 
These two affections, which are often treated of as separate 
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morbid conditions, are in fact but different stages of the same, 
and in many cases have for their origin a chronic affection of the 
mucous membrane of the eye or nose, which has spread by con- 
tinuous sympathy along the adjoining passages for the tears, so 
as to involve the lining membrane of the lachrymal sac. Caries 
of the os unguis, exostosis of the bony passage for the nasal duct, 
pressure from polypous tumours, and analogous affections, fre- 
quently occasion it; and it sometimes seems to arise from primi- 
tive inflammation of the sac from the common causes which 
affect the other mucous membranes. In some few instances, of 
which one has come under my notice in the case of a young 
architect of this city, it has been owing to a congenital deficiency 
of the nasal duct. 

A lachrymal tumour is a collection of fluid within the cavity of 
the lachrymal sac, forming a rounded elevation of the integument 
at the internal canthus of the eye. This is at first a mere passive 
swelling, without redness or pain, and may be emptied by pressure 
with the finger upon it, the contained fluid escaping upwards by 
the lachrymal puncta, as is most common, or downwards by the 
nasal duct. In this state the tumour will often remain for months 
or even years, giving rise to but little inconvenience except that 
occurring from the necessity of occasional pressure on the sac in 
order to empty it of its contents, and a flow of tears (epiphora) over 
the face, when the eye is exposed to causes a little more than 
usually excitative of the secretion, as exposure to bright light, or 
going from a warm room into the open air when the latter is cold 
and sharp. Under such circumstances the distending liquid may 
consist merely of the lachrymal fluid mixed with mucus, or with 
a puriform secretion from the surface of the sac. Sooner or later, 
however, this catarrhal state of the parts, if not relieved by ap- 
propriate treatment, is followed by acute phlegmonous inflamma- 
tion. The tumour enlarges more, becomes highly painful and 
red, can be no longer entirely emptied by compression, and the 
fibrous or outer membrane of the sac and the integument covering 
it, if not opened with the knife, ulcerate so as to give exit to the 
fluid within, which will then be found purulent. A complete 
lachrymal fistula is now formed. In some cases an internal fis- 
tula is developed ; the os unguis becomes softened and ulcerates, 
and allows the fluid to escape into the nasal cavity. This result 
sometimes follows as a secondary effect after the external opening 
has been formed through the skin ; and if the external orifice 
should then close up by cicatrization, a cure may be produced by 
the efforts of nature alone. The occasional occurrence of a cure 
in this way has led to the institution of processes, in order to 
effect artificial relief in a manner somewhat analogous. 

The cause of obstruction will commonly be found in the nasal 
duct, and, though this may occasionally be of a physical nature, 
it is important to remember that in a vast majority of cases it is 
simply owing to an inflammatory swelling or thickening of the 
lining membrane, and amenable to the common methods of treat- 
ment for strictures of the other narrow mucous canals ; viz., such 
general remedies as are used in local inflammations — topical bleed- 
ing, purgation, and discutient applications, — and those that are 
used locally — injection, catheterism, compression, to which some 
have added cauterization. Of the latter class of remedies only, as 
coming within the scope of this work, we shall proceed to treat. 
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TREATMENT OF LACHRYMAL TUMOUR AND LACHRYMAL 
FIST1 LA. 

It has already been observed, that the inflammatory thickening 
of the lining membrane of the lachrymal passages, is in its first 
the cause of the watery eye and the discharge of tears over 
the cheek ; in its second, of the formation of a tumour in addition, 
in consequence of the distention of the lachrymal sac; and that 
in the third stage of the disease, the tumour is opened by ulcera- 
tion so as to form a lachrymal fistula. 

The mode of treatment of the first and second stages will be 
very nearly the same, and may be divided into the medical and 
surgical. When the medical treatment — which consists of the 
application of mildly stimulating ointments and collyria to the 
conjunctival membrane for the purpose of altering the character 
of its secretion, the use of local bleeding, (and of venesection, if 
there be any arterial excitement,) the application of emollient 
poultices, and the administration of alteratives and cathartics — 
have been fairly tried without effecting a cure, we proceed to the 
employment of surgical measures. These consist of injection, 
catheterism, and compression. 

Injections through the puncta. 
Process of Jlncl. (PI. XLV. fig. 3.) — The instrument required 
is a small syringe attached by its beak to a capillary tube. The 
patient is to be seated in front of a good light, and the surgeon 
holds the syringe in his right hand so as to be able to force down 
the piston with the thumb or fore finger, the other hand being left 
at liberty to act upon the lids. In case the puncta should not be 
found patulous, a common toilet pin, with the point a little blunted, 
may be used to dilate the orifice. 

1. Injection by the lower punctum. — With the fore finger of the 
Jeft hand, depress the lower lid opposite the punctum, so as to 
reverse it and expose the orifice. Taking the syringe in the other 
hand, and resting the two smaller fingers below the superciliary 
arch, insinuate the end of the capillary tube through the orifice 
of the punctum obliquely from above downwards and backwards, 
so as to bury it to the extent of a line. It has now arrived at the 
turn of the lachrymal canal, and the instrument is to be inclined 
downwards in order to efface the curvature, and make the point 
of the tube take the ascending direction of the canal. The tube 
is now to be passed on half a line farther, and the piston pushed 
gently down with the thumb or finger, to throw the fluid forwards. 
Some surgeons direct the capillary tube to be buried for a quarter 
of an inch, so that it may enter the sac ; but this does not increase 
the facility of injection, and exposes the lining membrane of the 
sac to irritation from the point. When assured by the flow of the 
fluid from the upper punctum that the superior canal is free, 
pressure may be made upon its orifice by an assistant, or with 
the fore finger of the other hand of the operator, so as to cause 
the fluid to accumulate in the sac, and find its way by the nasal 
duct into the nostril. Its entry into the latter cavity will be made 
known by the trickling of the fluid forwards upon the lip, or by 
its passing backwards into the pharynx, so as to produce an effort 
to swallow ; the one or the other result following according to the 
degree of inclination which is given by the position of the head 
to the floor of the nostril. 

2. Injection by the upper punctum. — The upper lid is to be ele- 



vati id with the thumb of the left hand ; the fingers resting upon 
the forehead. The mode of introduction of the tube in this case, 
is in all respects similar to the process just described, except that 
the two last fingers of the right hand are to rest on the cheek bone, 
and that the instrument is to be raised in order to pass the point 
of the tube beyond the angle, as the course of the canal on the 
inner side of this curvature is from above downwards. 

Remarks. — The injection by the lower punctum is almost the 
only process employed — the injection through the upper, being 
chiefly resorted to only in cases where some obstruction is met 
with in the passage of the lower lid, or there is fear of irritating it. 
by too frequent repetition of the process. It is directed by many 
surgeons to hold the syringe in the right hand for the eye of the 
right side, and in the left hand for the other. But the operator 
will find it perfectly easy, by placing himself either in front or 
behind the patient, to employ the same hand for the eye of either 
side. 

The fluids for injection may be simply aqueous or mucilaginous, 
if wc wish merely to wash out the irritating contents of the sac 
and soothe the lining membrane of the passages; or they may be 
medicated by the addition of a few drops of the wine of opium ; 
or with the sulphate of zinc, in the proportion of a grain or more 
to the ounce, or of corrosive sublimate, or lunar caustic in that of 
a half to one and a half grains to the same quantity of the fluid. 

It is by its tendency to remove inflammation rather than by the 
force of distention, that we may hope by this means to restore 
the free passage of the tears into the nose. But from the rude 
manner in which it is too commonly practised, it is not perhaps 
too much to say, that this process of Anel, which by proper 
management and repeated at intervals of not less than one or two 
days, may be occasionally rendered useful, has on the whole been 
productive of more injury than good. Many practitioners have in 
consequence abandoned its use altogether, and rely for the intro- 
duction of fluids into the sac upon the natural process of absorption 
through the puncta, first pressing upon the sac so as to evacuate 
its contents, and then introducing an astringent solution between 
the lids. 

In many cases the fluid will not find its way into the nose until 
the injection has been frequently practised, and in some others, 
before it can be effected at all, it will be necessary to resort to one 
of the following operations in order to remove the obstruction in 
the nasal duct. 

Catheterism, or the introduction of a solid sound or hollow catheter 
through the lachrymal passages. 
1. From above downwards by the upper lachrymal punctum. 
Process of Anel. — The patient is to be seated, with his head 
inclined backwards and rested against the chest of the surgeon, 
who stands behind him. The operator then raises the upper lid 
with the end of the fore finger, and inserts into the punctum the 
rounded head of the delicate probe of Anel, in the same manner 
as directed for the tube in the process for injection. Having 
passed it beyond the curvature, he lessens the traction with the 
fore finger upon the lid, and carries the probe downwards into the 
sac, following the direction of the canal, and rendering in conse- 
quence the skin tense toward the root of the nose. On its arrival 
at the sac, a result which will be known by the extent of the probe 
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hidden, and the freedom with which its end moves, the instrument 
is to be raised vertically and the head passed on along the internal 
side of the sac, inclined outward as much as possible so as to 
follow the tract of the nasal canal and glide gently through into 
the cavity of the nose. The manipulation must be delicately done. 
The probe is apt to get arrested in a follicle, or in a fold of the 
mucous membrane which it raises before it. It must then be with- 
drawn a little, and again passed forward with its direction somewhat 
altered. If after some trials we do not succeed in getting it clear 
of the obstruction, it is better to withdraw it, and repeat the 
attempt at a subsequent period, rather than run the risk of 
lacerating the lining membrane, which is usually found somewhat 
softened and thickened in these cases by the previous disease. 

This method was devised exclusively by Anel for the purpose 
of freeing a passage for the injection downwards into the nose. 
It has also been employed for two other objects. First, as a 
preparatory step to the process of Mejean shortly to be noticed. 

Secondly, for the purpose of dilating the strictured portion of 
the nasal duct, on the same principles that bougies are employed 
in the urethra. For this purpose the practice is warmly recom- 
mended by Mr. Travers, and Dr. Hays,* of this city. In my 
hands, it has seldom proved useful, and it is evident that the 
small size of the punctum must prevent the introduction of a 
probe of sufficient diameter to render the treatment efficacious. 
It has not, moreover, received the sanction of either Dr. Mac- 
kenzie or Mr. Lawrence. 

2. Catheterism of the nasal duct through the nostril. 

This is called the method of Laforest, from the surgeon who 
first put it into practice. It is applicable to various diseases of the 
nasal duct and lachrymal sac, and allows of the introduction .of 
sounds and catheters of considerable size, without any previous 
opening made with the knife. It has latterly been much employed, 
especially by the French surgeons. The operation is one, however, 
which requires accurate knowledge of the structure of the parts, 
and considerable practice on the dead body. 

Remarks. — The instrument employed first enters by the lower 
meatus of the nose, and penetrates from below upwards through 
the interior or nasal orifice of the nasal duct, and follows the 
course of the latter up to the lachrymal sac, so as to be felt at the 
internal canthus of the eye. In the adult the lower orifice of the 
nasal duct, which is under the inferior turbinated bone, will be 
found on the average at a point about two-thirds of an inch in a 
vertical line above the floor of the nostril, and about three-quar- 
ters behind the lower and lateral border of the anterior opening of 
the nose. The length of the nasal duct itself, which is rather 
less than half an inch, and the direction in which it runs, have 
been before described. Every instrument passed by this method 
from below upwards into the lachrymal sac, should penetrate 
through the anterior nares to the extent of nearly an inch and 
three-quarters, and have such a curvature as is calculated to turn 
the angle that the axis of the canal forms with the inferior meatus 
of the nose, which angle opens forwards, and is found to measure 
about 28 degrees. 

• Vide Lawrence on the Eye, with addition?, etc., by Dr. Hays. Lea & 
Blanchard. 1843. 



Process of Laforest. (PL XLV. fig. l;)-^The instrument em- 
ployed is a small silver tube or catheter, of which the exact size 
and shape are shown at figs. 1 and 6. A wooden handle intro- 
duced into the tube serves to direct it with more precision. The 
same hand may be used to introduce it on either side, but in gene- 
ral it will be found more convenient to employ the right hand for 
the left duct, and the left for the right, — a little practice rendering 
the manipulation with either hand perfectly easy. The patient is 
to be placed in a sitting posture, with his head thrown back and 
sustained by an assistant. 1. The surgeon then, seated in front, 
holding the instrument between the thumb and fore finger, rests 
the middle finger on the cheek bone, presents horizontally the 
point to the opening of the nostril, with the convex portion of the 
curve turned towards the septum, upon which he glides it back 
until the whole curved portion is entered ; this curved portion 
should be exactly of the same length as the distance of the duct 
from the orifice, which, as has been observed, is about three- 
quarters of an inch. 2. He then turns gently upwards the handle 
of the instrument, describing an arc of about 40 degrees, passes 
it a little forward upon the pulp of the middle finger, so that it is 
placed exactly in a line between the eye of the operator and the 
middle of the superciliary ridge. By this movement the beak of 
the instrument is made to ascend from the floor of the meatus, 
under the turbinated bone, so as to present to the lower orifice of 
the duct — the convex portion resting by its middle on the maxil- 
lary border of the meatus. 3. If the point has entered the duct, 
which may be readily ascertained by attempting to slide it slightly 
backwards and forwards, the handle is to be gently lowered by 
rocking it over the thumb in the direction of a plane extended 
between the caruncula lachrymalis and the external margin of the 
first incisor tooth of the opposite side. If the point has fairly 
entered the duct, and this passage is free, it will have traversed 
its whole length, so as to be felt with the finger, and make the 
skin tense over the lachrymal sac at the lower and inner side of 
the caruncle, by the time the handle has been brought in front of 
the incisor tooth of the opposite side. The catheter having been 
thus introduced, Laforest injected fluids through it, securing it 
in its position by a thread passed through the ring at its free 
extremity; afterwards he substituted for it a flexible sound or 
catheter, which was passed through its cavity and left in the canal. 

Process of Gensoul. — The instrument (PI. XLV. fig. 6, 6, c), 
employed by this surgeon is more easy of introduction than that 
of Laforest, and is the one which the author has found most con- 
venient and useful. It is modeled on the form of the passage, 
and curved at an angle of about 100 degrees, so as to facilitate 
its introduction. 

Special instruments are required for each nostril ; each set con- 
sists of a curved sound for the opening of the passage, (PI. XLV. 
fig. 6, b,) and a flexible catheter, (fig. 6, c,) through which passes 
a stilet, supporting a little porte-caustique at the end. The sound 
is graduated in order to show the depth to which it penetrates. 
This apparatus, devised for the purpose of applying caustic to the 
duct, answers equally well for injection and dilatation. 

The instrument is to be held as a writing pen, and presented at 
first a little obliquely, with the beak of the horizontal portion 
supported upon the septum. By a quarter rotation of the handle, 
the extremity glides from behind forward over the septum and 
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the floor of the inferior meatus. By this movement the handle 
is placed nearly vertically downwards, but inclined a little so as 
to be in front of the inferior canine tooth of the same side, while 
the point is brought at the outer side of the meatus exactly under 
the orifice of the duct. Carrying the handle then in a direction 
upwards and outwards, so as to describe 80 degrees of the arc of 
a circle, the point, which has glided during this movement from 
below upwards on the external wall of the meatus, will be found 
at the orifice of the nasal duct. Then by a rocking or balancing 



movement, which shall be at the same time from above down- 
wards, from without inwards, and from before backwards, the 
handle is brought to a horizontal position, and in the direction 
of a plane extended between the caruncula lachrymalis of the 
same, and the first incisor tooth of the opposite side; and the 
point, which has moved in an inverse direction, will, if the duct 
be free, have entered the lachrymal sac. This process is very 
rapidly executed, and may be rendered very easy by a little 
practice. Other instruments have been employed for the cathe- 



PLATE XLV— OPERATIONS UPON THE EYE, 

LACHRYMAL PASSAGES. 

Fig. 1. — The usual position of the head in operations upon the eyes and through the rasal fossa is here shown. 

The patient is seated, with his head slightly inclined upwards and backwards, and secured by the hands (a, b) 
of an assistant standing behind him. The head of the patient should also be a little inclined to the side 
opposite to that on which the operation is to be performed. The instruments shown refer to the three principal 
operations performed on the ball of the eye and the lachrymal passages. 

c. The cataract knife held ready to begin the puncture of the cornea in the operation for extracting the cataract. 

d. Bistoury of Petit, applied in the direction proper for the puncture of the lachrymal sac and nasal duct in 
fistula lachrymalis. 

e. The sound of Laforest introduced into the nasal duct through the nostril. 

(Fig. 2.) PERFORATION OF THE INTEGUMENTS OVER THE LACHRYMAL SAC FROM WITHIN 
OUTWARDS, WITH THE TROCAR OF MANEC. 

The canula in which the trocar is concealed has been introduced from the nasal fossa after the manner of Laforest. 

(A, B). Introduction of the tube or canula after the manner of Dupuytren. 

The bistoury has entered through the sac as shown in fig. 1, and is represented here as partly withdrawn and at 
the same time inclined forward and outward so as to widen the orifice and facilitate the introduction of the 
tube, which is seen descending into the passage on the mandrin or stilet as the knife is being withdrawn. 

(Fig. 3.) INJECTION THROUGH THE INFERIOR LACHRYMAL PUNCTUM, WITH THE SYRINGE 
OF ANEL. 

The surgeon depresses the lower lid with the fore finger of one hand, so as to render the punctum prominent while 
he insinuates the point of the syringe into its orifice, and makes the injection with the other. 

(Fig. 4.) PERFORATION OF THE WALL OF THE ANTRUM MAXILLARE, WITH THE TROCAR 
OF M. LAUGIER. 

This operation is intended to make a new route for the tears, and can only be proper in cases of closure of the 
nasal duct by exostosis. 



(Fig. 5.) INTRODUCTION OF THE NAIL-HEADED STILET. 

The puncture of the sac has been made as shown in figs. 1 and 2, and the stilet has been partially introduced as 
the bistoury was withdrawn. 

(Fig. 6.) INSTRUMENTS EMPLOYED IN THE TREATMENT OF OBSTRUCTIONS OF THE 
NASAL DUCT. 

a. Silver catheter of M. Serres d'Uzes, with the proper curvatures for its introduction into the nasal duct from 
the left side of the nostril. It is introduced in nearly the same manner as that of Gensoul. A separate 
instrument is required for the two sides. 

b. Sound of Gensoul — on account of its double curvature an instrument will be required for either side. 



Plate 4-5. 
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terism of this duct, by the process of Laforest, but they are mere- 
ly modifications of the two already described. That of Serres 
d'Uses, a good instrument, more curved than that of Gensoul, is 
shown at PI. XLV. fig. 6, a. To an instrument curved like that 
of Gensoul, Manec has added a little dart (PI. XLV. fig. 2, B), 
for the purpose of penetrating the sac from within outwards, and 
to allow of the introduction of a mesh, with the object in view of 
effecting a gradual dilatation of the passage. 

The repetition of the use of the sound of Gensoul or Laforest, 
for the purpose either of dilatation, employing injection, or the 
cautious application of lunar caustic, should be made at intervals 
of not less than three or four days, for fear of exciting too much 
irritation in the lining membrane of the nose and duct. 

If none of the measures above alluded to succeed in removing 
the obstruction to the course of the tears, the inflammation of the 
lachrymal tumour may sooner or later be expected to terminate 
in ulceration and form proper fistula lachrymalis. "When the 
opening of the tumour has taken place spontaneously, I have 
on several occasions, in subjects who were young and otherwise 
healthy, known the engorgement of the sac relieved by the sup- 
puratory discharge, and the ulcer subsequently to cicatrize and 
leave the passages perfectly free without the aid of instrumental 
treatment. But so happy a termination is not commonly to be 
expected, and it is better, as a general rule, when the opening 
appears unavoidable, to discharge the pus by puncture with the 
knife, lest it should burrow and excite ulceration of the skin at a 
point not opposite to that of the sac, or involve the delicate bones 
in the vicinity. If the case has been of long standing, and there 
are great thickening and induration of the lining membrane of the 
duct, the restoration of the passage for the tears is not likely to 
be effected except by instrumental measures. These consist of 
compression, dilatation, cauterization, and the formation of an 
artificial canal. 

Compression. — This is suited only to the lighter cases of disease, 
and when the inflammation has been so far reduced that pressure 
may be borne without pain. It is employed both for lachrymal 
tumour and lachrymal fistula. It may be made temporarily with 
the finger, for the purpose of evacuating the contents of the sac, 
or permanently with a little pad or graduated compress, secured by 
a bandage, or one of the instruments newly devised for compress- 
ing the arteries of the face. In itself compression is little to be 
relied on, as it acts only upon the lachrymal sac, but I have 
found it occasionally useful in conjunction with the employment 
of antiphlogistics and the injection of astringent fluids through the 
puncta or nasal duct. 

Dilatation.— -The object of this process is, by the introduction 



of some foreign body, to effect a permanent compression of the 
thickened lining membrane of the nasal duct from within outwards, 
so as to remove its tumidity, and limit and restore the duct to its 
usual patulous condition. Concurrently with this measure, antiphlo- 
gistic remedies and different topical applications are to be employed 
in order to facilitate the cure. The various modes in which dila- 
tation is employed, may be thus classed : — 1. The introduction of 
some foreign body by the natural orifices — the puncta or the nasal 
duct, — a method which has also been occasionally employed for 
the cure of lachrymal tumour. 2. The introduction of some for- 
eign body through an orifice in the anterior wall of the sac, which 
orifice is either kept open round the instrument, and the latter 
allowed to project above the skin ; or the instrument is so pressed 
in that its upper extremity is lodged in the cavity of the sac, and 
the wound by which it was introduced closed above it. 

1. Dilatation by the natural orifices. 

By the upper lachrymal punctum. Method of Mejean. — This 
has been employed only in cases of lachrymal tumour, where, 
though there has been no fistulous opening of the sac, it was 
thought desirable to try permanent compression from within out- 
wards, — as a sort of appendix to the treatment with the instru- 
ment of Anel. The delicate probe of Anel, (with an eye near 
the end armed with a silk thread,) is to be carried by the process 
for catheterism, described at page 182, from the punctum into the 
nose. The thread thus carried into the meatus, is to be seized 
and brought out through the anterior nares and tied to a small 
seton. The probe is then to be retracted, drawing out with it 
again through the punctum the thread, which now pulls after it 
the seton so as to lodge the latter in the nasal duct. To the 
lower end of the seton a thread is to be left attached, so that the 
surgeon may withdraw it at will, for the purpose of renewal or of 
augmenting its size. The thread of the upper end of the seton, 
which traverses the punctum, is secured upon the forehead with 
a piece of adhesive plaster, and left of sufficient length to admit 
of being drawn down for the purpose of renewing the seton from 
time to time. 

This process is difficult of performance, and a variety of means 
have in former times been suggested to render it more easy. But 
it is scarcely necessary to enumerate them, as the permanent pre- 
sence of the thread is found to excite so much irritation and ulcer- 
ation of the punctum, that the process has been almost wholly 
laid aside. 

Dilatation by the lower orifice of the nasal duct, called the process 
of Laforest. — This surgeon insinuated a solid sound, as far as 
the obstruction would permit, by the process already described, 



c. Graduated flexible sound or catheter of Gensoul, enclosing a stilet which has a portc-caustique at the end 
for the cauterization of the passage, from below upward. 

Both these instruments have a double curve as shown by the shading. 

d. Sound of Laforest — the external orifice closed by the handle. 

e. Tube or canula of Dupuytren. 

f. Tube or canula of M. Malgaigne. 

g. Canula of Gerdy. The last two instruments are devised as substitutes for the tube of Dupuytren, and from 
the irregularity of their surfaces, are less liable to become displaced. 

h. Nail-headed leaden style of Scarpa. 
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at page 1S3. This he allowed to remain till it became movable by 
the retreat of the walls of the duct, resulting from the secretion 
excited by the presence of the sound. A hollow sound or cathe- 
ter was then substituted for the former, introduced with a movable 
handle, and secured with a thread as before mentioned. Through 
this he also practised injections, upon the efficacy of which he 
mainly relied for the cure. Vesigne followed the same method, 
gradually augmenting the size of the instrument up to that of the 
natural dimensions of the passage. He employed a gum-elastic 
catheter, which was introduced on a curved stilet. Some diffi- 
culty will, however, be experienced frequently in the substitution 
of the larger instrument for the smaller, which Malgaigne has pro- 
posed to obviate by introducing a curved stilet into the one to be 
removed while yet in place, withdrawing the latter over it, and 
making it serve as a means of conducting the new one into the 
passage. The sound and catheter of Gensoul answer for this 
purpose better than the instrument of Laforest. But by this pro- 
cess, and all the various modifications of it which have been de- 
vised, the cure is slow, the necessary manipulation disagreeable 
to the patient, and relief by no means so certain as by the methods 
about to be described. 

Dilatation through an orifice in the sac. (PI. XLV. figs. 2 and 
5.) — Introduction of a foreign body from above downwards. — If the 
sac has ulcerated spontaneously so as to leave a free route to the 
nasal duct, the dilating instrument may be passed at once from 
above downwards. But if the ulcerated opening of the skin does 
not correspond with that of the sac, or it is thought judicious to 
resort to this method of cure before the ulceration has taken place, 
the sac is to be opened by puncture in the following manner, 
which is but an improved modification of the plan of Petit. 

The patient is to be seated in front of a good light, with his 
head supported against the chest of an assistant, who with one 
hand sustains his forehead, and with the other draws upon the 
external border of the orbit, so as to stretch the lids and render the 
round tendon of the orbicularis muscle prominent in front of the 
sac. The operator, seated in front of the patient, feels with the 
pulp of the index finger of one hand, below the obvious promi- 
nence of the orbicular tendon, for the ridge of the nasal process of 
the maxillary bone, which confronts the lachrymal sac. Resting 
his nail upon this, a small rhomboidal space will be observed 
between the nail and the tendon, and between the rising swell of 
the lower lid and the bone. If the parts be much swollen or 
painful, it may not be possible to feel the ridge of the nasal pro- 
cess, but it is not difficult to ascertain the position of the sac, which 
it must be recollected is to be opened below the orbicular tendon, 
and seemingly the nearer to the nose the less sloping are the bony 
sides of the upper part of the nostril. The want of knowledge 
of this apparent change of position of the sac, dependent upon 
the varying shapes of the nose, I have known the cause of con- 
siderable embarrassment in this simple operation. Through the 
centre of this rhomboidal space, guided by the nail of the finger 
resting on the ridge of the bone, the surgeon lowers the point of 
a bistoury (PL XLV. figs. 1, 2), held as a writing pen, with the 
back to the nose and the edge directed outwards and slightly 
downwards, so as to divide the space in the direction of its dia- 
gonal. The point is first to be passed from without inwards and 
from before backwards, as if we were about to strike the os un- 



guis behind the sac. When it has pierced the wall in front and 
fairly entered the sac, the handle is to be raised, describing an 
arc of a circle from below upwards and from without inwards, 
till it comes in front of the internal end of the eyebrow, and in 
the direction of a line drawn from this point to the outer side of 
the ala of the nose. It now corresponds with the long axis of 
the sac and nasal duct, and is to be passed, lightly held, down- 
wards without changing the double oblique direction of the blade 
and handle. The bistoury enters the orifice of the duct and is 
arrested by the edge and back coming in contact with its bony 
margin. It is not usually deemed necessary to enter it for more 
than half an inch, though the author prefers in all cases a knife 
narrower than the one represented in the plate, in order that it 
may pass freely into the duct, and divide any stricture that may 
exist within it. The common straight sharp-pointed bistoury of 
the pocket case, I find answers perfectly well for making the 
puncture. By following the process above described, the surgeon 
will freely open the sac, and avoid the chance of a result which 
I believe occasionally happens, viz., of the knife passing down on 
the anterior surface of the sac — the cavity of which is often 
considerably diminished by thickening of the lining membrane — 
thus rendering the introduction of the dilating body almost useless, 
as it would under such circumstances in all probability follow the 
knife and merely separate the membranous wall of the duct from 
the bone. 

After the incision of the sac, the mode of proceeding is varied 
by different surgeons. Petit tilted the bistoury so as to make the 
wound gape; and, as he withdrewit, directed down along the 
channel near its back a grooved sound, which he passed through 
the duct into the nose to open the way, and finally substituted 
for it a small conical wax bougie, which was allowed to remain, 
and secured against sliding into the nostril by a thread fastened 
to its upper free extremity, attached upon the face by a strip of 
adhesive plaster. The bougie was renewed from time to time, 
and gradually increased in size, and when the duct had become 
restored to its natural diameter, removed altogether and the ex- 
ternal wound allowed to close. This may still be considered an 
excellent method of treatment, and is advocated by some judi- 
cious practitioners of the present day.* 

Some surgeons, after the artificial opening of the sac, have pre- 
ferred the practice of Mejean, of introducing the dilating body, 
consisting of a seton or a piece of catgut, from below upwards 
through the nostril, with the exception that they first passed their 
conducting instruments, of which various kinds were contrived, 
from above downwards through the orifice in the sac. This method, 
though advocated byDesault and Boyer, is now, however, almost 
entirely abandoned, since it ill accomplishes the effects desired, 
and the manipulation through the nostril proves both tedious and 
painful. 

Beer introduced catgut from above downwards, beginning with 
the size of the smaller strings of the violin, and ending, as the 
passage became more open, with the largest. The lower end 
was passed completely into the nose, and a few hours after, when 
it had become softened, it was blown or hooked out from the nostril 
and secured upon the cheek. 

* Vide an article on ihe cure of fistula lachrymalis, by Dr. Parrish: Philad. 
Med. Examiner for Juh', 1813. 
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The introduction of a nail-headed style, (PI. XLV. fig. 5,) 
after the manner of Scarpa and Ware, is the means employed 
most commonly by practitioners for effecting dilatation after the 
opening of the sac. The former surgeon employed a lead, the 
latter a silver style, about an inch and a quarter long and the 
twentieth of an inch in diameter. The style is to be introduced 
much in the same manner as the bougie of Petit, care being taken 
to push it at first from before backwards — especially if the common 
probe of the pocket case, which answers very well, has been used 
to clear the duct — so as to get the point well within the sac 
before the style is raised in the proper direction, to be carried 
down into the nose. In pressing down the probe to clear the 
way for the style, no force should be used, for fear of lacerating 
the os unguis or breaking into the antrum. If a probe of small 
size will not pass through, it should be entered as far as it will 
readily go under gentle pressure, and secured in its position by a 
strip of plaster to the forehead. In a day or two the opening may 
be thus enlarged by frequent trials till the probe or style will pass. 

The following judicious directions are given by Mr. Mackenzie 
for the management of the style, which is nearly after the manner 
of Ware. 

" It is an instrument which generally may be worn for an un- 
limited time, not only without annoyance to the patient, but with 
a great degree of comfort. The probe being withdrawn, and a 
little tepid water injected, the style, previously passed through a 
bit of court plaster, is introduced from the sac into the duct, and 
pushed down so that the bit of plaster comes into contact with 
the integuments. The plaster serves to bring the edges of the 
incision as much together as the presence of the style will permit, 
and prevents the style from sinking into the wound. The wound 
closes gradually round the style, which is not to be entirely taken 
out for the first four or five days, but merely raised a little daily, 
so as to allow the parts to be cleaned. After the wound has 
healed so much that the opening closely embraces the style, this 
is to be taken out every morning, the nasal duct injected with 
tepid water, or some weak astringent solution, and then replaced. 
The aperture through the integuments into the sac soon becomes 
fistulous, having no disposition to close. 

"During the time that the style is worn, the previous symp- 
toms disappear almost completely. The style dilates the duct in 
the same way as a bougie dilates the urethra. The tears and 
mucus, absorbed by the lachrymal canals, appear to be attracted 
between the surface of the style and the lining membrane of the 
nasal duct, and thus the function of the parts being restored, the 
inflammation, watery eye, and the blennorrhoeal discharge quickly 
subside. 

" It frequently happens that a patient, after wearing a style for 
three or four months, has it removed, thinking the disease per- 
fectly cured. After a time, however, the blennorrhea returns, the 
style is re-introduced, and the symptoms again subside. After 
three or four months more, it again becomes a question whether 
the style should be removed. The patient often objects to its 
removal. He knows the inconvenience of the disease, and the 
little trouble of the remedy, and prefers continuing the use of the 
style, rather than run the risk of the blennorrhcea returning. I 
have known even ladies object to giving up the style, having 
once experienced a relapse from its removal. 



"The style should be gold or silver gilt, to prevent it from 
becoming oxydized, and should have its head japanned of a skin 
colour, so that it may scarcely be observed, or blackened with 
sealing wax, so as to look like a little patch. The edges of its 
head should be rounded off, lest by pressure it cut the skin. It 
must on no account be left without regular removal and replace- 
ment. A patient in the lower ranks of life called upon me, with 
a silver style, which had been introduced by the late Dn Mon- 
teath, and which had not been taken out for more than six months. 
It was all but corroded through, about a quarter of an inch below 
the head. 

" In one instance, I witnessed profuse bleeding from the nos- 
tril during the day and night after pushing down a style. A 
short one had been worn, but not reaching the nostril, a longer 
one was introduced, and was followed by this effect. 

"It is important to remark, that the style itself is occasionally 
a cause of irritation. It often is so, for some days after it is first 
introduced. We are obliged to apply an emollient poultice over 
the sac, or even to withdraw the style. Months after it has been 
introduced, and proved highly serviceable, we sometimes find that 
the patient complains of matter being still discharged by the side 
of the style. In such cases we should consider how far the style 
itself is a cause of this discharge ; and if the Meibomian follicles, 
conjunctiva, and lachrymal passages, appear in every other respect 
sound, except only in the puro-mucous discharge by the side of 
the style, let it be gradually shortened, and at length removed, and 
a trial made whether everything will not, now that the passage is 
patent, go on as it ought to do. 

"By shortening the style bit by bit, we try the state of the 
lower portion of the duct. If matters go on well with a short 
style, we may conclude that the passage is healthy, and think of 
removing it entirely; but if the disease returns under the use of 
the short style, we must re-introduce one of the original length. 
When we withdraw the style, with the intention of no longer 
replacing it, the edge of the opening through the integuments 
must be made raw ; for if this is not done, it is apt to contract to 
an almost capillary fistula, very difficult to close. Sometimes, 
indeed, this minute callous opening may, in itself, furnish a pal- 
liative cure for chronic dacryocystitis. A lady consulted me, who 
had long been under the care of Dr. Monteath, for blennorrhcea 
and relaxation of the sac. She had worn a style for a length of 
time, but without a cure being effected. Dr. Monteath proposed 
laying open the sac and stuffing it, as is recommended in certain 
cases by Scarpa, but the patient declined this. The style was 
removed, the opening did not close, but continued patent for 
years; mucus continued to collect in the sac, and kept it greatly 
dilated ; the eye was strong, and the patient thought nothing of 
the inconvenience of being obliged several times a day to press 
out the mucus through the callous orifice."* 

Mr. Liston, after the tube is worn for a short period, directs the 
style to be taken away entirely, the passage being kept clear by 
the occasional introduction of a probe or sound from the side of 
the nostril; or causes the patient to wear for some time, during 
the night, a very small style, which there will seldom be any 



* A Practical Treatise on the Diseases of the E}'e, by Win. Mackenzie, M. D. 
London, 1340, p. 256-8. 
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difficulty of inserting through the minute and almost imperceptible 
fistulous aperture that remains in the front part of the sac. 

Permanent dilatation with a tube, the wound cicatrized above it. 
This is an old practice which was revived by Dupuytren, and 
has since been extensively employed. It consists in the intro- 
duction of a small gold or silver gilt tube into the canal through 
a puncture of the sac, which is allowed immediately to heal, as 
in the case of the wound after venesection. The tears find their 
way at once by the cavity of the tube, and the epiphora ceases. 
In the lapse of time — weeks, months, or even years, as it may be 
— the tube gets loose in the duct, which has become enlarged in 
consequence of its presence, and falls finally into the nasal fossa, 
from whence it is readily expelled. This may be the result in 
fortunate cases, but it by no means invariably follows. The tube 
may fall prematurely, and before the dilatation has been protracted 
for a sufficient length of time to remove the stricture of the duct, 
thus rendering it necessary to repeat the operation. Occasionally 
it has been found so loose as to rise up when the nose was blown, 
and become by its pressure against the top of the sac, a source of 
so much irritation, as to require to be cut down upon and removed. 
To obviate these inconveniences various modifications have been 
given to its form, rendering it more bulbous and irregular on its 
surface, so as to prevent its too easily sliding in either direction. 
Occasionally it happens that the very presence of the tube in an 
inflamed cavity like that of the sac under circumstances requiring 
the operation, has been a cause of so much irritation as to require 
its speedy removal. To obviate this necessity J. Cloquet and 
Malgaigne, after the puncture of the sac, dilate the passage for a 
few days with a mesh or sound, before the tube is introduced. 
The tube has been known many times to descend, so as to press 
by its lower end and excite ulceration through the palatine arch. 
It has in a few instances given rise to such inflammation as to pro- 
duce a carious condition of the delicate bones about it. The 
tube itself is exceedingly liable to be choked up with mucus from 
the side of the sac, by calcareous concretions within its cavity, or 
by snuff on the side of the nostril, when the tears must find their 
way by its side, as in the case of the style ; the good which it 
then effects accruing only from the dilatation, as in the case of the 
latter instrument. 

The comparative merits of the two instruments have not yet 
perhaps been fully decided. With the tube the operation is rapid, 
but little painful, and at once finished. There is no deformity 
left, and though there is some risk of the contrary, it may be fol- 
lowed with no further trouble or inconvenience. The tube is 
not, however, suited to cases where there is much thickening or 
ulceration of the sac, as the parts will not, under these circum- 
stances, close above it. With the style there is a mark for obser- 
vation left upon the cheek, the cure may be less complete or 
followed even with a fistulous ulcer of the sac, but the operation 
is unattended with risk, and the instrument is always under the 
control of the surgeon — a circumstance which weighs strongly in 
its favour with the profession. Mr. Travers, who asserts that he 
has introduced the tube fifty times with excellent success, without 
having been required to remove it in more than two instances, 
nevertheless, for reasons analogous to the above, gives preference 
to the mode of cure by the style. 



The process of Dupuytren for introducing the tube is as fol- 
lows : — The instruments required are, 1. A tube (PI. XLV. fig. 
6, e), three quarters of an inch to an inch long, slightly curved, 
and tapering gently to its lower extremity, which should be 
beveled on the side corresponding with the concavity of the 
curve. At the top it should be furnished with a rim to lodge 
against the surface of the os unguis, a sixth of an inch in diame- 
ter, and diminish to about half the same dimensions at its lower 
end. 2. A mandrin or steel stilet for introducing it (fig. 2), with 
a handle joining it at an angle of 125 degrees ; and 3. A narrow- 
bladed bistoury (fig. 2). The tube should in addition have a 
groove sunk along the inner side of the head for the purpose of 
affording a hold to a small hook or a bifurcated spring stilet, with 
a catch at each extremity, for the purpose of withdrawing it if 
such a measure should become necessary. 

The sac having been punctured, as described at page 186, the 
tube, carried on the mandrin, is glided along the groove on the 
back of the bistoury into the upper orifice of the nasal duct. The 
bistoury is then gradually withdrawn, and the tube finally carried 
through the sac completely into the duct, upon the orifice of 
which the rim is to rest. Pressure is then to be made with the 
finger nail upon the lower part of the sac, so as to allow the 
mandrin to be withdrawn without raising the tube. If, on causing 
the patient now to blow through the nose, a few drops of blood 
appear in the nostril, or some blood mixed with air escapes from 
the wound, the operation has succeeded. If these signs do not 
appear, the instrument has made a false passage, or it is sunk too 
deep, or the curve does not hold the proper direction of the duct. 
In the first case the tube must be withdrawn and introduced 
anew. In the latter it will only require to be raised a little in 
the sac, and turned to its proper position. The operation being 
done, the wound is to be accurately closed with a piece of court 
plaster; the patient may resume his usual occupations, the course 
of the tears is re-established, and in a few hours all sensation of 
uneasiness at the angle usually subsides. 

It may be mentioned here that Pouteau has proposed to open 
the lachrymal sac by an incision different from that of Petit, 
though the suggestion has not to any extent been carried into 
practice. His object was the avoidance of a scar upon the face, 
but the plan proposed incurs the risk of a still greater deformity 
in the internal canthus. He directs the internal canthus to be 
drawn inwards, and the lower lid depressed. The bistoury is 
then to be passed in between the caruncula lachrymalis and the 
border of the lid. By the plan of Petit no very obvious mark of 
deformity follows — unless the operator should be so ignorant or 
heedless as to divide with the bistoury the round tendon of the 
orbicularis muscle. This result has occurred in one instance 
within my knowledge, and w r as attended with singular deformity. 
The internal canthus being loosened in a great measure from its 
attachments, it was started a little outwards by the orbicular 
muscle, towards the middle of the orbit. 

By cauterization. 

This is a practice of ancient date, which has been latterly 

revived, in consequence of the advantages alleged to attend the 

treatment of strictures of the urethra by the same means. But 

the analogy between the cases of obstructions of the two organs 
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is only approximative, and the use of caustic for the cure of fistula 
lachrymalis has proved more often injurious than beneficial. 

Cauterization has been employed from above downwards, after 
puncture of the sac — and from below upwards through the lower 
orifice of the nasal duct. 

1 . Cauterization after puncture. 
Process of Harneng. — A small conducting tube is introduced 
into the nasal duct. Through this is passed down a heated stilet, 
or an instrument with a vertical groove, charged with argentum 
nitratum. The inflammatory symptoms which follow are to be 
treated as under ordinary circumstances ; the process has com- 
monly to be several times repeated. Caustic potash has in a 
similar manner been introduced, and very serious consequences 
have followed the rashness of the practice. 

2. Cauterization from below upwards. 

It has been done by M. Bermond, by attaching the thread of 
Mejean (see page 185) to a seton covered with a caustic paste. 
The only method of cauterization entitled to any credit as a 
means of cure, is the following, and by which it has been said 
considerable success has been obtained. 

Process of Gensoul. — The instruments employed are those 
already described under the head of catheterism of the nasal 
duct (page 183). A porte-caustique, charged with the nitrate of 
silver, which is securely lodged in the little cup by being por- 
phyrized over the flame of a candle, is introduced through the 
curved tube which has been previously passed into the duct, and 
applied to the seat of stricture. The operation requires to be 
frequently repeated, and may be aided by the occasional use of 
the sound as a dilating body, and by injections thrown up through 
the tube. 

FORMATION OF AN ARTIFICIAL CANAL. 

This was a method in common use with Celsus and the Ara- 
bian surgeons before the structure of the lachrymal passages was 
well understood. It is now employed only as a dernier resort in 
cases of absence of the nasal duct, or when it has been oblite- 
rated by a diseased condition of the bone, or by the effusion of 
lymph between the opposite surfaces of the duct. 

A new canal has in some instances been spontaneously esta- 
blished by the ulceration of the os unguis, through which the 
lachrymal secretion passed readily into the nose. Three methods 
have been devised for the formation of the new passage. 1. By 
perforation of the os unguis. 2. By the maxillary sinus. 3. By 
the old route of the duct or at least in its direction. 

1. Through the os unguis.— This is the process of the older 
surgeons, who made the opening through the bone with a heated 
iron, a trocar, or the end of a quill. The sac should be freely 
iaid open in the ordinary manner, and to render the operation 
at all likely to succeed, it will be necessary, in order to prevent 
the subsequent closure of the new opening which is likely to 
happen, to remove a portion of this delicate bone, and introduce 
a gold tube, bulbous at its two extremities, which is to remain 
permanently, and over which the wound is to be immediately 
closed as in the process of Dupuytren. To remove the piece of 
48 



bone, Jno. Hunter recommended the use of a punch with a plate 
of horn or wood passed up through the nostril to serve as a 
point of resistance. But this method may be considered imprac- 
ticable in consequence of the shape of the nasal fossa. The 
removal will be much better accomplished, and without fracture, 
by the ingenious instrument of M. Fabrizi, of Modena, for the 
perforation of the membrane of the tympanum. 

2. Through the maxillary bone. Process of Pecot and Laugier. 
(PI. XLV. fig. 4.)— The mandrin of Dupuytren, (fig. 2,) or a 
small trocar, similarly bent at an angle, is to be passed down 
upon the groove of the bistoury after the puncture of the sac. 
When the point has entered as far as it will into the duct, break 
through into the antrum by carrying the handle of the instrument 
upwards in the direction of the middle of the frontal suture, and 
enlarge the opening by movement with the point before its with- 
drawal. A tube is subsequently to be introduced. This operation 
has not, however, been employed intentionally on the living sub- 
ject, and it is not known how the presence of the tears would be 
borne on the lining membrane of the maxillary sinus, or how great 
would be the risk of inflammation and caries. 

In the direction of the natural duct. Process of Wathen. — 
An opening is to be made as much as possible in the direction of 
the duct, with a small drill, which is to be introduced through a 
puncture previously made in the sac. The gold tube of Dupuy- 
tren is then to be introduced and firmly fixed through the new 
made passage, and the wound immediately closed above it. This 
method, it is said, has been employed in one instance, with entire 
success by Dupuytren. In a case somewhat similar, M. Mal- 
o-aicrne succeeded in making a perforation in the direction of the 
natural passage by forcing down the steel mandrin of Dupuytren, 
for the introduction of the tube. The gold tube of Pellier, with 
an enlargement at each end, was inserted as usual to keep the 
passage open. From the little resistance encountered in making 
the new passage, it is very probable that in this case of Mal- 
gaigne, the occlusion of the duct was owing merely to the in- 
flammatory adhesion of the inner surfaces of its lining membrane. 

OBLITERATION OF THE LACHRYMAL PUNCTA AND CANALS. 

This obliteration may be either congenital, or which is much 
more frequently the case, the result of long-continued inflamma- 
tion of the margins of the lids. It is an affection exceedingly 
difficult to remove, and for which no method of treatment yet 
devised has given very satisfactory results. 

1. The imperforation or atresia of the puncta, is usually con- 
genital. A thin pellicle is found closing the orifices, the position 
of which is marked by a slight depression, the construction of the 
canals below usually being perfect. It suffices in these cases to 
pierce the pellicle with a needle after the manner of Hiester, and 
keep the orifice open for some time with a fine metallic thread, or 
slender piece of catgut. If any little fungous growths arise about 
the orifice, they are to be repressed by the application of astring- 
ent washes, or by being lightly touched with lunar caustic. 
When the obliteration is the result of chronic inflammation, or is 
occasioned by ulceration from the injudicious use of the instru- 
ments of Anel and Mejean, the same method is to be pursued, but 
the cure will be more uncertain. 
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2. Obliteration of the lachrymal canals. — This may likewise be 
either congenital or acquired. That which is acquired as a con- 
sequence of disease, occurs usually only in the passage of the 
lower lid. In a case of double obliteration, J. L. Petit is said to 
have completely restored the canal of the lower lid, that had been 
closed only at a few points, by the introduction of a fine gold 
thread, which was allowed to remain until it moved freely in the 
passage. 

Where no remains of the canal can be discovered, it has been 
proposed to form a new passage from the border of the lid to the 
lachrymal sac. 

Pellier made the perforation from without inwards, and relied 
upon the use of simple injections to keep it open. Monro pro- 
posed to open the sac and make the perforation from within out- 
wards, a measure certainly not likely to be followed by much 
benefit. Malgaigne advises the use of the elastic dart stilet of 
Manec, (PI. XLV. fig. 2, A,) which should be introduced through 
the catheter of Gensoul, into the cavity of the sac, and then passed 
forward so as to penetrate as nearly as possible in the natural direc- 
tion of the canal, from the sac towards the free edge of the lid. 
The process of Pellier is perhaps of all the most rational. But 
none of these measures have been successful in my hands except 
where the obliteration has been slight. Besides the difficulty 
attending the first formation of the canal, it is scarcely probable 
that it would ever become endowed with the active absorbing 
function of the natural passage. 

Operations to effect the obliteration of the puncta and sac. — In 
some obstinate cases of fistula lachrymalis, incurable by the ordi- 
nary means of treatment, it has been observed that the epiphora 
gradually ceased after a destructive inflammation of the sac, 
puncta and canals. This led the two Nanoni, father and son, 
to open the sac with the knife and obliterate its cavity. The one 
effected the obliteration with the actual cautery, the other with a 
mixture of alum and precipitate. This is a measure, however, 
which the surgeon should not lightly undertake, so great is the 
uncertainty of its being followed by atrophy of the gland. 

Bosche recommends under such circumstances, the obliteration 
of the puncta by exciting ulceration at these orifices with a pointed 
stick of lunar caustic, a process which seems entitled to a prefer- 
ence over that above described. For if the sac remained of its full 
size, and should afterwards fill up with its secretions so as to form 
a mucocele, it might be laid open and dressed with stimulating 
substances like an ordinary cyst. 

I had, two years since, under my care a young gentleman, in 
whom there was a congenital deficiency of the lower part of the 
sac and its nasal duct, whilst the puncta and lachrymal canals 
were perfect, and communicated together at the internal canthus 
of the eye. In this case, a style was, with some difficulty, inserted 
in the usual manner. It was worn during nine months, being 
frequently withdrawn, for the purpose of having the probe of 
Anel and injections passed in through the puncta, so as to keep 
open their coaimunication with the new made route to the nose. 
By these means all the inconvenience arising from the epiphora, 
which had been troublesome from childhood, has been removed 
except at times when the eye becomes suddenly exposed to he 
influence of a cold wind or is otherwise unduly excited. 

In some instances, after the treatment of fistula lachrymalis with 



the nail-headed style of Ware, considerable difficulty is encoun- 
tered in effecting the closure of the fistulous orifice through the 
skin. If the use of caustic to the edges, compression and the 
application of a heated needle, should fail in effacing the cicatri- 
zation, it may be closed by excising its edges with the point of a 
small bistoury, and engrafting upon it after the manner of Dieffen- 
bach, a piece of skin raised from the adjoining surface of the nose, 
but left attached at one point so as to keep up its supply of blood. 
The flap should be fastened with a few stitches, and cold applica- 
tions kept assiduously applied for the first few days. The wound 
on the side of the nose should be allowed to close by granulation. 
JEgylops or anchylops. — This is an abscess at the internal 
angle of the eye, immediately in front of the lachrymal sac, but 
without involving the apparatus for the transmission of tears. The 
ulcer which it occasions in its second stage, gives to the eye some- 
what the appearance of that of the goat, from whence the disease 
has received its name. In its first stage it may readily be mistaken 
for lachrymal tumour ; it requires, however, a very different mode 
of treatment. If the nature of the disease be not recognized, it 
may, in the end, not only excite ulceration of the skin, but also 
open backwards into the lachrymal sac so as to establish a fistula 
of that organ. In its early state, the segylops may be readily 
distinguished ; the seat of the disease is superficial, and accom- 
panying it there are redness of the skin and congestion of the 
subcutaneous cellular tissue, whilst the flow of tears continues 
uninterruptedly along their proper channels. In this first stage, 
recourse must be had to local depletion by leeches, the use of 
emollients, and the employment of the antiphlogistic regimen. 
As soon as matter forms, it is to be evacuated; and if the prac- 
titioner be not called to the case till it has advanced to suppuration, 
the diagnosis will be rendered obscure in consequence of the col- 
lection of pus pressing upon the sac so as to prevent the passage 
of injections, or the introduction of the probe of Anel through its 
cavity. The character of the pus discharged by puncture will 
assist to disclose its seat — for if it does not come from the sac, it 
will be unmixed with mucus ; and in general, it will be found 
that the sac, as soon as relieved from the compression, will admit 
the passage of the injected fluid from the puncta to the nostril. 
After the pus of the a?gylops is discharged, the abscess is to be 
dressed with dry lint, touched, if its edges become fungated, from 
time to time with caustic, and the thin edges of the ulcer subjected 
to gentle but steady pressure, by the aid of a small graduated linen 
compress and a monoculus bandage. The administration of tonics 
will also in general be required. 



OPERATIONS FOR VARIOUS DISEASES OF THE 
EYELIDS. 

These consist of Ectropion, Entropion, Trichiasis, Distichiasis, 
Blepharoptosis, Adhesion of the Lids, Tumours of the Lids, Colo- 
boma Palpebral, and Epicanthis. 

ECTROPION. 

In this affection the lid is drawn away from the eyeball, its 
lining membrane more or less everted, and the ciliary margin 
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displaced upwards or downwards according as the seat of the 
deformity is in the upper or lower eyelid. In a great majority of 
cases it is, however, confined to the lower. When it involves 
the upper lid so as to keep the eye permanently open, it consti- 
tutes the disease which has been called lagophthalmia or oculus 
leporinus. 

There are three principal varieties of ectropion. 1. One, and 
the only variety which may be considered acute, depends upon 
an inflammatory swelling of the conjunctival membrane which 
presses upon the lid so as to cause its eversion. 2. One, which 
depends upon the morbid contraction either of.the lid itself or the 
surrounding integuments. This occurs frequently after burns 
or ulcers, the eversion then being produced either by the short- 
ening of the skin or by a loss of its substance. 3. One, which 
depends upon caries or tumour of the margin of the orbit, by 
which the lid is pressed off from the eyeball and everted. 



1. Of ectropion caused by tumefaction of the conjunctiva. — In its 
recent state this affection may usually be cured without any form 
of cutting operation, by resorting to the usual modes of treatment 
for conjunctival inflammation, conjoined, when the case proves 
more obstinate, with the use of lunar caustic or the mineral acids, 
so as to whiten for the moment the surface of the conjunctiva, 
and dispose it to contraction. But when the disease does not 
yield readily to these means, or the tumour is very considerable, 
or of long standing, one of the following operations is to be em- 
ployed. 

The method of operation is varied according as the seat of the 
alteration is confined to the conjunctiva — or when there is, in 
addition to this, as often occurs in the progress of the disease, a 
preternatural lateral elongation of the skin of the lid and the tarsal 
cartilage, so that if the lid were restored to its proper position it 
would not adjust itself accurately over the ball. For the first, a 
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ECTROPION. 

Fig. 1. — Excision of the middle portion of the tarsal cartilage for the cure of ectropion of the lower lid. {Method 

of Welter.) 
Figs. 2, 3. — Excision of a triangular or V shaped piece of the lower lid for the cure of the same affection. [Process 
of Dorsey and Sir W. Adams.) 
In fig .2 is represented the mode of removing the piece. A first incision has been made on the side next the 

outer canthus, and the forceps and scissors are seen applied for the purpose of making the second cut. 
In fig. 3, the triangular wound left has been closed with the twisted suture, so as to turn the shortened lid inwards 
in its proper relation with the ball. 

(Figs. 4, 5.) CURE OF DOUBLE ECTROPION. (Process of Dieffenbach.) 

In fig. 4, an incision slightly curved has been made through the integuments of the upper lid down to the 

conjunctiva. The conjunctiva is shown drawn out through the wound for the purpose of having a portion of 

it removed with the scissors. 
In fig. 5, a similar operation is represented as having been performed on the lower lid. The cut margins of the 

conjunctiva are to be attached to the lips of the cutaneous wound with harelip sutures. The lower lid is seen 

raised to its natural position by the shortening of its conjunctival lining. 

BLEPHAROPTOSIS. 

Fio-s. 6, 7. — Removal of an elliptical portion of skin from over the superciliary ridge and the upper part of the eyelid. 
(Process of Hunt, of Manchester.) 
In fig. 6, the portion of integument is represented as removed with the knife, exposing the fatty layers below, 
and some of the muscular fibres over the superciliary ridge. In bad cases of blepharoptosis, I have found it 
necessary to remove a larger portion of the integument of the lid than is here shown in order to render the 
operation completely successful. 
In fig. 7, the lips of the wound are seen united by three harelip sutures, which raise the upper lid and open the 
eye. The lower segment of skin gets an attachment after the cure to the muscular fibres over the orbit, so 
that the lid can subsequently be raised at will by the action of the occipito-frontalis muscle. The use of the 
common interrupted suture has appeared to me to be attended in these cases with less irritation than that of 
the harelip pins. 
Figs. 8, 9. — Excision of an elliptical portion of s/cin from the middle of the outer surface of the lid. (Ordinary 
process, suited to less extreme cases of blepharoptosis or palsy of the levator muscle of the lid.) 
In fig. 8, a longitudinal fold of skin is seen raised with a pair of forceps, so that it may be removed at one cut 

with the scissors. 
In fig. 9, is represented the closure of the wound after the removal of the skin. 
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simple excision of a part of the thickened and sarcomatous con- 
junctival membrane will suffice — but in the case of the latter com- 
plication, it will often be necessary to excise also a portion of the 
substance of the lid, including the tarsal cartilage. 

Excision of the conjunctiva. — This is, though an ancient, a simple 
process. The patient is to be seated with the head inclined back- 
wards. The lid is to be depressed or elevated according as it is 
the lower or upper upon which we act. Then with a pair of good 
flat forceps, raise upon the middle of the conjunctival tumour a 
portion of it just sufficient!; large to bring the cilia to their proper 
direction, and excise it by an elliptical cut with a pair of scissors 
curved on the flat, or a small scalpel, the sides of the ellipsis 
being left parallel with the free border of the lid, and the incision 
made from the external towards the inner canthus. The piece re- 
moved should be nearer the ball than the free edge of the lid. The 
subsequent treatment is to be the same as in ordinary acute oph- 
thalmia — except that the bleeding from the wound will obviate 
the immediate necessity of local depletion. Benefit will often be 
derived after the bleeding has ceased by bringing the cilia towards 
the ball by a strip of adhesive plaster, and supporting the parts 
with a compress and monoculus bandage. 

Excision of a wedge-shaped piece of the lower lid. (Process of 
Dorsey and Adams. PI. XLVI. figs. 2, 3.) — This is usually em- 
ployed in addition to the excision of the conjunctiva; but in 
cases where the deformity arises merely from the lateral elongation 
of the lid, the operation in question alone is needed. This con- 
sists in the removal of a wedge-shaped piece comprising the whole 
thickness of the lid ; the base of the piece corresponding to the free 
margin, and the apex descending a little below the inferior border 
of the tarsal cartilage. The breadth of the piece should be such 
as will reduce the margin of the lid to the proper length, and 
cause it when the wound is closed to rise up to its natural posi- 
tion. The excision should be made rather towards the external 
canthus than in the middle of the lid, in order to render the mark 
of the cicatrix less apparent, and interfere less with the movement 
of the organ. Having determined on the size of the piece to be 
removed, the surgeon lays hold of the lid with a pair of forceps, 
and draws it out from the ball. With a pair of strong straight 
scissors he cuts out the piece completely at two strokes — one on 
either side of the scissors — the two meeting below at an acute 
angle; or if he prefers, he -may, in making the second cut, take a 
new hold of the lid, and apply the scissors on the outer side of 
the forceps. The lid is then to be restored to its proper position, 
and the edges of the wound united with two twisted or interrupt- 
ed sutures. The first suture should be passed close to the ciliary 
margin, at the distance of about the tenth of an inch from the cut 
surface, in order to render the edge of the lid even. The other 
is to be introduced lower, and the lid supported with strips of 
adhesive plaster and a compress and bandage. The pins should 
be removed on the second day, lest they should cut out and pro- 
duce lateral cicatrices. 

Excision of the conjunctiva through the sJcin. (Method of Dief- 
fenbach. PI. XLVI. figs. 4, 5.) — This maybe applied upon either 
lid. The object of the process is to remove a portion of the con- 
junctiva, and attach the cut edges to the skin by a common 
cicatrix, so as to prevent its subsequent morbid elongation. It is 
done as follows: — The inverted lid being placed as much as pos- 



sible in its natural position, the operator makes with a short straight 
bistoury, about a quarter of an inch from the ciliary margin, a 
semilunar incision of the skin, parallel with the edge of the lid, 
and occupying the middle two-thirds of its length. He next dis- 
sects the skin down a little towards the free edge of the lid, and 
divides the orbicularis muscle and the adjoining conjunctiva 
parallel with the orbital edge of the tarsal cartilage, to the same 
extent with the previous wound. Through this opening he seizes 
with a pair of forceps the cut edges of the palpebral conjunctiva 
and the tarsal cartilage which is adherent to it, and draws the 
conjunctiva out through the wound. The redundant portion of the 
mucous membrane is then excised above the level of the skin. 
The margin of the lid is at the same time turned in by the trac- 
tion on the membrane, so as to-, have its proper relation with the 
ball. The wound is now to be closed with the twisted suture, 
the pins fastening together the two lips of the cutaneous incision 
and the included portion of conjunctiva, which is rendered raw 
by the previous incision. The pins are to be twisted outwards 
at their extremities, and cut off near the threads. They are to be 
removed between the third and sixth days, according to the 
judgment of the surgeon. After the cure a linear cicatrix only 
is left. This is an ingenious operation. It may, however, be 
observed that it is not in any way better calculated to remove 
the deformity than the simpler method above described. 

Partial excision of the tarsal cartilage. (Process of Weller. 
PI. XLVI. fig. 1.) — It has been observed that in old cases of ec- 
tropion, the tarsal cartilage is elongated with the other consti- 
tuents of the lid. This surgeon, in order to bring it to its proper 
dimensions, after the excision of the hypertrophied conjunctiva, 
removed with the bistoury or scissors about a third of an inch of 
the middle part of the cartilage, so managing, however, as to 
leave at this point the palpebral margin of the tarsus entire, by 
splitting the cartilage near the edge. This operation resembles 
that known under the name of the process of Antylus. It leaves 
no cicatrix upon the surface of the lid, but is not on the whole 
deserving of so much reliance as the process of Dorsey and Adams 
already described. 

We meet frequently with cases of excoriation and shrinking of 
the skin of the lid, accompanying and aiding in the first form of 
ectropion, which is kept up by the irritating secretion from the 
diseased membrane. This complication requires the same treat- 
ment as mentioned on the last page, with the addition of the ap- 
plication of the oxide of zinc ointment to protect the excoriated 
.surface, and restore it to a more healthy condition. Cases of partial 
eversion are also occasionally met with in old subjects, the con- 
sequence either of palsy of the ciliaris muscle, or a relaxation of 
the palpebral ligaments that attach the tarsal cartilages to the 
two canthi, for which little can be done except by medical treat- 
ment. 

2. Ectropion from shortening of the skin, the consequence of bad 
cicatrices. 
This may effect, 1st, either lid singly according to the site of the 
cicatrix; or, 2d, it may effect both — especially if the injury be upon 
the temple near to or involving the outer cantfms. In the variety 
of ectropion now under consideration, the eversion is generally 
very complete : sometimes when a single lid is affected, the ciliary 
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margin is found drawn downwards so as to be lost in the cheek, 
or upwards so as to occupy the position of the eyebrow. Ectro- 
pion of the upper lid, as will be obvious, leaves the eyeball more 
exposed than ectropion of the lower. If it be caused by a cicatrix 
on the side of. the temple, the canthi may be drawn outwards, 
and one or both of the lids at the same time more or less everted. 

Of the eversion of the free margin of the lids. Method of 
Chelius. Ji modification of the old operation of Celsus. — An 
incision is to be made through the skin along the whole breadth 
of the eyelid, and as near its tarsal edge as possible. The edges 
of the wound are to be dissected from the subjacent cellular tissue, 
so that all tension of the skin may be removed, and the eyelid 
brought into its natural position. The fibres of the orbicularis 
are then to be divided by several vertical incisions, and if the 
tumefaction of the conjunctiva be so great as to interfere with the 
replacement of the lid, a portion of it is to be snipped away with 
the scissors, and the external commissure of the eyelids slit up to 
the extent of some lines in a horizontal direction. Two loops of 
thread are then to be drawn through the skin near to the tarsal 
edge of the lid, and the ends secured with sticking plaster to the 
cheek or forehead according to the lid affected. By these means 
the eyelid will be kept in its proper relation with the ball. The 
wound of the eyelid and that of the canthus are to be covered 
with charpie, which is to be sustained in its position with strips 
of adhesive plaster. No other dressing is to be applied. This 
process is said by Professor Chelius, even in cases of very consi- 
derable shortening of the skin of the lid, to have been successful 
beyond expectation. If there is accompanying the deformity a 
considerable transverse elongation of the tarsus, the removal of a 
wedge-shaped portion in addition, after the plan of Dorsey, might 
be practised with advantage. 

Process of T. Wharton Jones. — The peculiarity of this plan, 
according to its author, consists in the following particulars. " The 
eyelid is to be set free by incisions in such a way, that when 
brought back into its natural position the gap which is left may 
be closed by bringing its edges together by suture, and thus ob- 
taining immediate union. The flap of skin embraced by the in- 
cisions is not separated from the subjacent bone ; but advantage 
being taken of the looseness of the cellular tissue between the 
skin and the bone, the flap is pressed downwards, and thus the 
eyelid is set free. The success of the operation depends very 
much on the looseness of the cellular tissue. For some days 
before the operation, therefore, the skin should be moved up and 
down over the frontal bone, to render the tissue more yielding." 

The operation was done as follows (on the upper eyelid). " Two 
converging incisions were made through the skin, from over the 
angles of the eye upwards to a point where they met, somewhat 
more than an inch from the adherent ciliary margin of the eyelid. 
By pressing down the triangular flap thus made, and cutting down 
all opposing bridles of cellular tissue, but without separating the 
flap from the subjacent parts, the eyelid was brought down nearly 
into its natural situation, by the mere stretching of the subjacent 
cellular tissue."* Apiece of the everted conjunctiva is also to 
be snipped off, and in some instances it will be necessary to take 
away a piece of the tarsal cartilage, in order to bring the free edge 
of the lid in its proper relation with the ball. The edges of the 

* Cyclopedia of Practical Surgery, art. Ectropium. London, 1841. 
49 



gap left by the drawing down of the flap are to be closed by su- 
ture, and the eyelid retained in its place by adhesive strips, com- 
press, and bandage. This operation has been several time j repeat- 
ed, but with very variable results. 

Sanson modified it by dissecting the long V shaped flap complete- 
ly up to near its base. He then drew the lid at once to its pro- 
per position, united the two edges of the open fissure by suture, 
and left the flap loose, with the intention of removing at a later 
period all the redundant portion. 

Method of Dieffenbach. Employed in eversion of the lower lid. 
— He includes the cicatrix in an incision of a triangular shape, 
and dissects it away — the base of the triangle being towards the 
ciliary margin of the lid, and concentric with it ; the apex directed 
downwards. He then extends the line of incision which forms 
the base of the triangle, by another short incision at each end in 
the form of a crescent, and directed slightly downwards. Two 
lateral portions are thus marked out on the sides of the triangle, 
which are to be loosened a little by dissection, brought over to- 
wards each other, and secured together in the middle line by 
four or five small twisted sutures. As they come together they 
press up the remains of the lid, to the divided skin of which they 
are to be attached by their upper surfaces, thus being made to 
supply with new skin the place of the old cicatrix. This method 
by itself has not in my hands proved satisfactory. But in some 
bad cases of ectropion, I have found it highly useful conjoined 
with the excision of the wedge-shaped piece after the manner of 
Dorsey.* 

Process of Horner.] — Professor Horner has succeeded in re- 
lieving a case of ectropion of the lower lid by the following 
operation: — the whole tarsus was permanently everted, the con- 
junctiva of the lid exposed nearly half an inch in breadth, and 
inflamed, ulcerated, and thickened. " An incision, two inches in 
length and down to the bone was made parallel with and at the 
inferior margin of the orbicularis muscle. The whole thickness 
of the eyelid was then dissected up from the adjoining bones. 
From about the middle of that incision started another, of an inch 
in length, downwards towards the angle of the jaw. From the 
termination of the latter another incision of the same length was 
directed towards the root of the nose. The last two incisions 
consequently defined an angle of integuments, which, being dis- 
sected up as far as its base, was then turned into the beginning of 
the first incision. 

"An almost immediate correction of the deformity ensued. 
Common dressings were put on, and at the end of two weeks the 
cure was accomplished, with the exception that the margin of the 
lid was rather loose, but still leaving the prospect of that beinc 
corrected by a natural process of shortening in due time. The 
patient, in fact, was so far well, that he was discharged from the 
wards a week or two afterwards." 

One or other of the above processes will answer in the major 
part of the cases of ectropion which occur from shortening of the in- 
tegument; but if there be any feature in the deformity different from 
the usual cases of ectropion it must be met by some exercise of 
ingenuity on the part of the surgeon. 

A few months since I had the son of a gentleman from Wood- 

* Vide Amer. Journ. of Med. Sciences for 1842. 

f Vide ditto, Nov., 1837, for a communication by W. E. Horner, M. D. 
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bury under my care, in whom an extensive burn on the outer side 
of the cheek and temple had produced not only a bad case of ec- 
tropion of the lower lid, but had formed in addition two promi- 
nent, vertical, subcutaneous bands, tightly adherent to the skin, 
and riding over the external canthus. After taking out a large V 
shaped piece at the outer border of the everted lid, I passed a 
blunt pointed tenotome between the skin and the bridles, so as to 
divide the latter completely at two different points down to the 
bone. This allowed the skin to lay flat on the temple, and on the 
closure of the V shaped wound with pins, nearly every trace of 
the deformity was removed. The cure effected was permanent. 

But in the more extensive cases of deformity, where the lid has 
been in a great measure destroyed, or it has been requisite to re- 
move it on account of lupus or cancer, if is necessary to re-construct 
the lid by one of the plastic processes detailed in Part Fourth of this 
work. It may be well to observe, that whenever we can at the same 
time preserve the ciliary margin of the lid and lift it up to its place 
so as to form with it one line for the attachment of the flap, the 
result of the plastic operation will be rendered much more satisfac- 
tory. On the lower lid, the deformity will be found more readily 
removed than on the upper. For in regard to the upper, though 
the substituted lid may serve to cover and protect the ball, it cannot 
ordinarily be made to play upwards and downwards, as it will 
want the muscular structure necessary to the execution of these 
movements. 

Eversion of the external commissure and the outer part of the 
lids, the consequence of a cicatrix in the region of the temple. — 
A different method of operation is required in this species of 
ectropium. 

Tarsoraphy. Process of Walther. — This surgeon excised the 
tarsal edges of both eyelids including the commissure and a 
part of the neighbouring integument, in the form of a V shaped 
flap, the base of which was towards the eye and the apex to- 
ward the ear. The piece was about three-eighths of an inch 
broad at its base. The wound was closed with two harelip 
sutures. 

In a case of extreme deformity of this kind, I practised with 
entire success the following modification of this process, suggest- 
ed by Dieffenbach. After the removal of a large wedge-shaped 
piece, two semilunar incisions were carried from the cut edges of 
the lids — one upwards and inwards — and one downwards and 
inwards. The two crescentic flaps thus marked out were then 
raised, and after the closure of the wound in the temple, adapted 
as new lids to the remaining conjunctiva. 

3. Ectropion from caries of the orbit and from tumours. 
In eversion occasioned by carious ulceration of the margin of 
the orbit, no attempt is to be made to relieve the deformity by 
operation, until the cure of the bony structure has been effected. 
It will usually then be found necessary, in consequence of the 
destruction of the lid, to resort to one of the plastic processes for 
relief. Dr. Amnion has observed that considerable deformity is 
sometimes produced when but a small part of the skin is tucked 
in and rendered adherent to the bone. In such cases, without 
removing the little cicatrix, he circumscribes it by an elliptical 
wound and detaches the neighbouring integuments by dissection 
from the lines of incision so as to set the lid free, and allow it to 



take its proper shape. The wound is then closed over the old 
cicatrix. 

When ectropium depends upon the presence of a tumour within 
or below the lid, the removal of the tumour by extirpation or 
otherwise, is the obvious means of cure. 

ENTROPION, OR INVERSION OF THE EYELID. 

This affection involves most frequently the upper lid, is exactly 
the reverse of the one described under the name of ectropion, 
causes greater suffering than the latter, and is much more apt to 
be attended with an impairment of vision. The free margin of the 
lid is turned with its ciliae inwards upon the eyeball, and from the 
friction the ciliae exert upon it, keep it in a continual state of irri- 
tation. In trichiasis, the eyelashes alone are inverted upon the lid, 
without any morbid change of the tarsal cartilage ; but in entro- 
pion, the cartilage is rolled inwards to a greater or less extent in the 
same direction with the hairs. 

There are two principal forms of entropion — one depending 
upon a great relaxation of the skin of the eyelid, so that the skin, 
no longer reacting with ihe conjunctiva to hold the lid in its proper 
state of equilibrium, allows it to roll inwards when the mucous 
membrane suffers from chronic disease; — the second, upon a con- 
tracted and deformed state of the tarsal cartilage, the consequence 
more usually of ophthalmia tarsi or of protracted scrofulous or 
catarrhal conjunctivitis, without any preternatural laxity of the 
skin of the lid. In some cases the cartilage will be found rolled 
inwards at its free surface, almost into the form of a scroll. 

Hence, there are two principal indications for operation, — to 
restore the margin of the lid to its proper direction, — or when this 
cannot be accomplished, which is but very rarely the case, to 
destroy the bulbs from which the eyelashes — the cause of irritation 
— grow. 

1. Entropion from relaxation of the integument. 

In the lighter and more recent forms of this affection, we may 
sometimes succeed in restoring the lid to its right direction by 
the use of strips of adhesive plaster, conjoined with the employ- 
ment of such other local remedies as the state of the lids may 
indicate. 

Use of adhesive straps. — The eyebrow having been shaved, 
three narrow strips of adhesive plaster are to be attached to the 
back of the upper lid near its tarsal margin. The lid is now to 
be raised and the other ends of the strips stuck upon the forehead 
in a divergent direction to maintain it in that position. Another 
strip of plaster, laid crosswise, secures the upper extremities of 
the three which raise the lid. The eye should be thus maintained 
artificially opened for the space of fifteen or twenty days, in order 
to give time for the establishment of a proper equilibrium between 
the skin and mucous membrane. The plasters will require to 
be reapplied every two or three days. 

Excision of a portion of the integuments of the lid. (PI. XLIX. 
fig. 1.) — This is a process very commonly practised and suited to 
the great majority of cases. The portion removed should be of 
an elliptical shape, and of such a breadth, that when the edges 
of the gap are brought together, the tarsus will assume its proper 
direction. The breadth of the piece necessary to be removed, 
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depends upon the state of the parts. In some instances, it is 
required to be an inch in breadth ; but if a portion unnecessarily 
broad be taken away, ectropion might follow. 

Seize between the thumb and middle finger of the left hand, or 
with a pair of proper ectropion forceps, a fold of skin parallel 
with the margin of the lid, sufficiently large when thus grasped 
to bring the lid to its natural position. Having carefully ascer- 
tained that the fold is of proper dimensions, the operator snips 
it away with a pair of strong scissors. One line of the incision 
should come close to the palpebral border, leaving, however, a 
strip for the passage of sutures. The edges of the wound are to 
be drawn together by two or three stitches. Langenbeck removes 
the sutures at the end of twelve hours; Weller, after eighteen 
hours. Much beyond this latter period, they should never be 
left, as they would then have a tendency to excite a phleg- 
monous oedema of the lids, which might lead to ulceration. For 
fear of such a result, Scarpa pursued the opposite extreme, and 
allowed the wound to close by granulation without suture. If the 
latter course were to be pursued, which the author would not 
however advise, the orbicular muscle should be kept depressed 
by the aid of a compress and bandage as directed by Malgaigne. 

Dzondi has occasionally found it advantageous to add to this 
transverse excision, another made in a vertical direction. Jan- 
son, of Lyons, trusts to the excision of a vertical fold of skin 
alone, the broadest part of which should be near the palpebral 
margin. 

By cauterization. Process of Quadri. — This is particularly 
applicable to slight and rather recent cases, where the skin is not 
very redundant. The object is to effect a contraction, or at most 
a slight ulceration of the surface of the skin. The escharotic 
most frequently employed is the concentrated sulphuric acid. But 
either of the mineral acids, or one of the solid forms of caustic, 
may be made to answer. 

The lid is to be carefully cleansed. The eye is then to be 
closed. It has been advised to hold the lids closed by a narrow 
strip of adhesive plaster laid over their fissure, in order to prevent 
the introduction of any portion of the caustic between them. But 
with care on the part of the operator I have not found it necessary 
to use the strips. By means of a pencil of wood, a drop of the 
acid is to be rubbed over an oval portion of the integument, for an 
extent proportioned to the degree of inversion, and about a quarter 
of an inch in breadth at its middle. Care must be observed to 
keep the acid at the distance of at least the tenth of an inch from 
the edge of the lid. After a few seconds the eyelid is to be dried 
with a piece of lint, and the application of the acid repeated again 
and again, until a sufficient contraction of the skin is produced to 
restore the eyelid to its proper direction. The lid is then to be 
washed and dried, and the plaster removed. It may be neces- 
sary after a time to repeat the application of the acid. It has 
also been directed that the straightened cilia should be collected 
into little bundles, around which fine silk ligatures should be 
passed, and the ends fastened down upon the cheek, in order to 
retain the edge of the lid in its proper position. But this is a step 
not likely to be attended with much advantage. 

2. Inversion from a contracted and deformed state of the cartilage. 
In this variety of entropion, the tarsal cartilage is indurated and 



shortened as well as turned inwards, and cannot by any degree of 
traction be brought back to its natural position. The margin of 
the lid is also in common thickened and uneven, and the cilia, 
which are few and dwarfish, are turned inwards directly on the 
ball, adding to the entropion that form of disease called trichiasis. 

Simple section of the tarsal cartilage and lid. Process of Ware 
and Tyrrel. — As the transverse shortening of the tarsus is the 
principal cause of this deformity, Mr. Ware recommended the 
following operation for its relief, which Mr. Tyrrel states he has 
performed in many cases, including those of both lids, and in every 
instance with perfect success. The lid is to be drawn out from 
the ball and divided perpendicularly through its whole substance, 
either at its middle or at its temporal extremity; the middle, 
except in cases of partial entropion of the outer portion, being 
preferred. The section is immediately followed by a separation 
of the edges of the wound, forming a gap, shaped like the letter 
V. If the lid becomes immediately straight, nothing further is 
required, the wound is allowed to heal gradually by granulation, 
and very little deformity will result. If it should not become 
straight at the time, or should show subsequently a tendency to 
turn in, an oval portion of the integument may be removed in 
addition from the back of the lid, in the manner described above. 

Double vertical section of the lid. (Process of Crampton modi- 
fied by Guthrie. PI. XLIX. fig. 3.) — One vertical incision is to 
be made with the bistoury or blunt-pointed scissors, through the 
whole substance of the lid, just at the outer side of the lachrymal 
punctum ; and the other at about tire same distance from the ex- 
ternal canthus, in order — as regards the upper lid — to avoid the 
lachrymal gland. The incisions need not extend higher into the 
lid than necessary to divide the tarsal cartilage ; the object of the 
operation being in a part to remove this from under the influence 
of the orbicular muscle. The loosened middle portion of the lid 
is now to be raised up; if it does not immediately become straight, 
it: is to be nicked by a transverse incision on the side. A trans- 
verse fold of integument is then to be removed from the back of 
the piece, according to the usual process, and the edges of the 
incision drawn together by three silk ligatures. These are to be 
left long, and are drawn up — raising with them the middle loos- 
ened portion — and fastened to the forehead by two strips of adhe- 
sive plaster. To prevent union by first intention in the lines of 
incision, the piece is kept inverted by means of the threads for 
eight or ten days or until they cut out. The incisions are then 
allowed to heal slowly by granulation. During the time the lid is 
maintained in its elevated position, the ball must be protected with 
a fold of linen spread with cerate. 

This operation is a serious one, from the apparent havoc which 
it makes with the lid. It has, however, been praised by Mr. 
Guthrie as successful. 

Excision of the tarsal cartilage. (Process of Saunders. PI. 
XLIX. fig. 1.) — Introduce between the lid and the ball a thin 
plate of horn or silver. Over this the lid is to be held tense with 
a pair of forceps. Divide then the integument and the orbicular 
muscle, just above the roots of the eyelashes, parallel with the 
margin of the lid, and down to the tarsal cartilage. Dissect up, 
so as to lay bare the orbital edge of the cartilage ; detach it from 
the tendon of the levator palpebr.e and the conjunctiva, and excise 
with the bistoury or scissors the part exposed, leaving only the 



196 



SPECIAL OPERATIONS. 



portion next to the palpebral margin, in which are lodged the 
bulbs of the cilia. 

The object of this operation is to diminish the vertical diameter 
of the lid, by taking from it part of the structure which serves 
to keep it extended ; the author of it believing that the levator 
would still continue its action, from its connection with the other 
membranes of the lid. The process, however, has usually fol- 
lowed by deformity, and it is now with great propriety laid 
aside. 

The amputation of the edge of the lid, and the operations for 
the removal or destruction of the bulbs, belong properly to the 
subject of trichiasis, which so frequently complicates entropion ; 
under that head "they will be considered. 

TRICHIASIS AND DISTICHIASIS. 

Trichiasis has already been described as a vicious direction 
of the eyelashes inwards upon the ball of the eye, which may or 
may not be accompanied by an introversion of the free edge of 
the tarsal cartilage. It is an affection apparently of minor con- 
sequence ; but is in reality exceedingly painful, troublesome, and 
persistent, and may even lead to loss of vision, by causing struc- 
tural disease of the cornea. 

Distichiasis is often congenital, and consists in the multiplica- 
tion of the rows of cilia, which assume a vicious inclination on 
the ball. The accidental development of hair (pseudo-cilia) from 
some part of the mucous surface of the lids, may be considered 
as closely allied to the same affection. Whatever is the cause of 
the vicious direction of the hairs, and whether or not there is 
introversion of the border of the lid, the indication for removing 
them and preventing their reproduction is the same. 

Extraction and cauterization. — Tear out the deviated cilia one 
by one by a steady pull with a pair of forceps square at the point, 
roughly ground or grooved on their adjoining surfaces, but with- 
out teeth. To find the smaller hairs, which are often colourless, 
a lens will be required. By a repetition of this measure from time 
to time, the bulbs may become at length atrophied, so as to cease 
to develop the hair. In general, however, it will be found more 
certain and satisfactory to proceed at once to cauterization after 
the extraction of the deformed ciliae. For this purpose, the edge 
of the lid is to be everted, and a small plate of horn or metal 
introduced between it and the ball. Some apply at once the fine 
point of a stick of lunar caustic, or the end of a heated needle, to 
the orifices left by the extracted hairs. Neither can, however, be 
made to act upon the bulb, which is seated at a little distance from 
the orifice. It is better, therefore, to open the bulb at once with 
the point of a lancet or iris knife, and apply the caustic to its 
interior, so as to destroy the secreting surface. Dr. James Hunter 
has recommended the introduction of powdered tartarized anti- 
mony, which is to be collected on the moistened end of a darning 
needle and carried into the sac. 

Extraction after incision. The lid having been raised on a thin 
plate as above mentioned, the operator makes two vertical inci- 
sions through the skin merely, a sixth of an inch in length, imme- 
diately above the free edge of the lid, so as to include between 
them the bulbs of the deformed cilia. The vertical cuts are to be 
united by a transverse incision near the edge of the lid, and the 



little rectangular flap dissected and turned up, so as to expose the 
bulbs, which are to be torn away one by one with the forceps or 
excised with the scissors. In case of doubt as to their complete 
extirpation, the seat of the bulb may in addition be touched wi'h 
caustic. 

^Imputation or excision of the tarsal margin. Process of Schre- 
cr er . — Seize and reverse with the forceps the edge of the lid, and 
remove a semi-elliptical portion of the edge, so as to include the 
diseased parts, with a pair of curved scissors or a bistoury. The 
loss of substance should extend only to the cutaneous border, and 
not involve the cartilage. 

M. Gerdy,* in bad cases of trichiasis with inversion of the lid, 
not remediable by the common treatment for entropion, has effected 
a complete cure in several instances by excising the whole margin 
of the lid affected. The excision is to be carried beyond the bulbs 
of the eyelashes; this will require the removal of a strip from the 
edge of the upper lid, about two lines in width, and one of about 
a line and a half from the lower. 

In cases of distichiasis , the extraction merely of the pseudo-cilia 
will usually suffice, as there is less likelihood of their being repro- 
duced. 

BLEPHAROPTOSIS. 

Ptosis, or falling of the eyelid. 

This affection consists of the fall of the upper lid in front of 
the eye, as in a person asleep, without the ability of the patient 
to raise it. The loss of power may be congenital, owing to a 
defect in the structure of the levator muscle, or in the distribution 
of its nerve. It may be the consequence of palsy, forming the 
part of a more extended paralytic affection, or depend solely upon 
a considerable elongation of the skin of the lid, with a weakened 
power of contraction in the levator muscle. In the slighter cases, 
where it is dependent on chronic disease of the lid, we may suc- 
ceed in removing it by the use of astringents, and such other 
topical applications as the case seems to indicate. If upon a 
relaxation of the integuments, the process of Quadri, or the exci- 
sion of an elliptical piece of skin, as directed in page 195, may 
be resorted to. But if the ptosis be a congenital defect, or the 
consequence of palsy, the process of Hunt, of Manchester, is the 
only one that offers much chance of relief, and which has in my 
own practice proved highly satisfactory.! 

Process of Hunt. (PI. XLVI. figs. 6, 7.) — This process is in- 
genious. Its object is to attach the superciliary border of the 
occipito-frontalis muscle to the skin of the lid, so as to make it 
perform the office of the impaired levator. The eyebrow is to be 
shaved, and immediately below its site a curvilinear incision 
made, corresponding with the direction of the orbit, and of a 
length equal to that of the fissure between the lids. From the 
ends of this another incision is to be made, convex in the oppo- 
site direction — towards the free edge of the lid. The dimension 
of the piece of skin thus included must depend upon its state of 
relaxation, and will sometimes require to be more than an inch in 
breadth. The circumscribed integument must then be extirpated 
with the knife. I have occasionally removed it at a single cut 

* Journal de Chirurgie Pratique, Oct. 1844. 
f Vide Phil. Med. Examiner for 1844. 
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with the forceps and scissors, as in the common process for entro- 
pion. The edges of the divided skin are next to be drawn 
together with three twisted or interrupted sutures. The eye will 
be opened by this forced elevation of the lid ; and after cicatriza- 
tion, the edge of the occipito-frontalis muscle will be found to 
have contracted an indirect adhesion to the lid, so as to endow 
the patient with a voluntary power of raising it, while the orbi- 
cularis oculi retains its orifice of lowering it as under ordinary 
circumstances. 



ADHESION OF THE LIDS. ANKYLOBLEPHARON. SYNBLEPHARON. 

The adhesion of the lids together at the palpebral fissure con* 
stitutes the deformity known under the name of ankyloblepharon. 
Synblepharon consists in the adhesion of the lids to that surface 
of the ball which is usually free. Either of these may be con- 
genital, the result of some excoriating disease, or of the ulceration 
following variola or burns. Both affections occasionally exist 
together. In ankyloblepharon, the union may be either direct or 
by the interposition of a thin membrane. It may be partial or 
complete. If the union is only partial, a small director may be 
passed beneath, and the adhesion divided with the knife or scis- 
sors. If complete, raise the eyelids so as to remove them from 
the ball, and make a puncture at the external commissure to allow 
the grooved director to pass, which should be bent to the form of 
the ball ; on the director, the preternatural connection is to be 
divided with the knife. The lids should then be kept separate 
till the divided edges cicatrize, by raising the upper one with strips 
of adhesive plaster as described at page 194. 

In synblepharon, the union between the palpebral and ocular 
surfaces of the conjunctiva must be separated by dissection with 
the knife. A renewal of the adhesion is to be prevented as far 
as possible, by the introduction of unguents, frequent motion of 
the lids, and the occasional use of the blunt end of a probe. The 
acute sensibility of the parts forbids the permanent interposition of 
any foreign body. 

TUMOURS OP THE LIDS. 

There are three descriptions of tumours commonly found in the 
lids, requiring operation. The encysted, (by far the most common,) 
the cellular and the cancerous. The first two are seated in the skin 
and' subjacent cellular tissue. Occasionally, however, they are 
observed on the surface next the conjunctiva. The other most 
commonly affects the whole thickness of the lid inclusive of the 
conjunctiva. 

Encysted tumours. — These are the natural follicles of the part, 
the cavity of which has been enlarged by disease, and distended 
by the accumulation of their secretions. The size to which they 
may attain varies from that of a large shot up to a hazel-nut. 
They are to be removed according to the side on which they are 
most prominent, either through the skin or conjunctiva. 

1. Excision by the s/cin. — Make a transverse incision concen- 
tric with the wrinkles of the lid over the tumour, extending a 
little beyond it on either side, but without cutting into its cavity. 
Separate the circumference of the tumour with the point of the 
knife, raise it with the forceps or hook, and detach it from its 
50 



inner connections. The wound is to be united by first intention. 
I seldom fail in effectually obliterating these sacs when small 
without excision, by merely pushing the point of a small bistoury 
through their centre, and cutting afterwards from within outw T ard 
so as to make a small opening in the skin; through this the con- 
tents of the sac are to be pressed out and the point of a caustic 
pencil or the end of a probe dipped in nitric acid, introduced to 
destroy the secreting surface. 

When they are large, however, it is best to extirpate them. I 
recently removed one of the largest size from a patient of Pro- 
fessor Meigs, which had developed itself in the lower lid and sent 
up two processes, in the furca of which was lodged the tarsal 
cartilage; the processes were prominent on both surfaces of the 
lid, and rose considerably above its margin. The conjunctiva on its 
inner face presented a suspicious fungus-like aspect. An attempt 
to dissect it out might have involved the integrity of the tarsus 
and a portion of the conjunctiva. I therefore split it with the 
bistoury on its cutaneous surface, and detached the irregular- 
shaped sac from its bed with a couple of pair of forceps, and a 
few touches with the point of the knife. The cure took place 
with a cicatrix so small as to be scarcely obvious. 

Excision by the conjunctiva. — Take hold of the cilise, and evert 
the lid over the finger, or the side of a large probe, in which 
position it is to be held by an assistant. Open the conjunctiva 
by a transverse incision, and proceed in other respects to dissect 
and remove the tumour as in the process above described. Tu- 
mours of a similar description, and requiring excision through the 
skin, are frequently found, especially in children, on the temple 
near the outer canthus of the eye. 

Little tumours of a like character are occasionally developed on 
the tarsal cartilage, the result of disease of the Meibomian glands, 
forming small external swellings, often reddish coloured, on the 
lids. By everting the lid, the cartilage below will be found 
thinned and yellower than natural at the point opposite the tu- 
mour. It will suffice for the cure to make a puncture through the 
thinned cartilage into the interior of the sac, and irritate its cavity 
with the probe. 

Cellular tumours. — Chalasion. — Grando. — Under this name are 
comprised little indurated masses seated near the edge of the lid, 
the result it is said of a hordeolum or stye, which has become 
hardened without running into free suppuration. They produce 
chronic irritation of the lids, and often form a small abscess w hich 
opens by a fistulous orifice through the conjunctiva, at one of the 
borders of the tarsal cartilage. They are very analogous to the 
class of tumours last described, and may be cured by a similar 
treatment. The plan of Carron du Villards is to dilate the fistu- 
lous orifice with the point of a knife, and carry on a small grooved 
director a little lunar caustic into the interior, so as to excite sup- 
puration. 

Cancerous tumours. — These if large will require the complete 
excision of the lid, and the immediate formation of a new one by 
a plastic process. Cancroid tubercles of limited dimensions occa- 
sionally form on the lid, and admit of extirpation without destruc- 
tion of the organ. I have frequently succeeded in removing them 
by the application of caustics, and especially by the use of the 
two manageable forms known under the names of the arsenious, 
and the Vienna paste. In general, however, the acute sensibility 
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of the lid, and the risk of irritating the conjunctiva, render ex- 
tirpation preferable. If the tumour involve only the skin and 
subcutaneous cellular tissue, it may be removed by a simple 
elliptical incision, cauterizing, in addition, if it be deemed neces- 
sary, the bleeding surface of the wound. If the tumour occupy 
the whole thickness of the lid without having much breadth, it 
can sometimes be completely removed by the excision of a V 
shaped piece of the lid, the base of which shall be towards the 
palpebral fissure; the divided parts of the lid being subsequently 
united by the twisted suture, as in the ordinary hare-lip operation. 

COLOBOMA PALPEBR^E. 

This term, though usually limited to the fissure of the iris, has 
been applied to a gaping cleft through one of the lids, the result 
of an accident by which the lid has been divided through and the 
edges allowed to cicatrize separately, or consisting, as has in some 
few cases been observed, of a congenital defect. The operation 
required will be precisely the same as in hare-lip — the excision of 
the edges, and closure by the twisted suture. 

EPICANTHIS. 

This name has been given by Von Amnion to a congenital 
peculiarity, which consists in the extension of a crescentic fold of 
skin from the side of the nose over the internal canthus of the eye, 
existing when met with, commonly on both sides, and giving to 
the countenance somewhat of the expression belonging to the 
Calmuck. The operation performed by Dr. Ammon for the re- 
moval of these folds, consists in the excision of an elliptical piece 
of skin over the root of the nose, and bringing the edges of the 
wound together by suture. The folds, however, usually disap- 
pear as the child's nose increases in prominence. I have observed 
an analogous deformity accidentally produced, as a consequence 
of the loss of the nasal bone by syphilis and ozoena, and have 
succeeded in relieving it by a similar operation. 



OPERATIONS PRACTISED THROUGH THE CONJUNC- 
TIVA. 

The diseases of this membrane, of which we shall treat, consist 
of different Fungous Excrescences, Pinguecula, Encanthis, Pannus, 
and Pterygium. 

EXCRESCENCES.— ENCANTHIS.— PINGUECULA. 

The excrescences of various kinds which form on the free sur- 
faces of the ocular or palpebral conjunctiva, are to be laid hold 
of with the forceps and removed with the bistoury or scissors. 
As they have a strong tendency to re-development, the surface 
from which they are removed should be at once touched with blue 
stone or lunar caustic. 

Encantliis is the name given to a tumour formed in the mu- 
cous and glandular structure of the caruncula lachrymalis. It 
may consist merely of a simple hypertrophy of the part, or it may 
be a cyst, or a cancerous growth. The proper mode of treating it 
is by excision, and this should be practised, if possible, without 
doing injury to the lachrymal passages. 



The pinguecuJa is a little yellowish tumour developed over 
the sclerotic coat. Its nature is not 'well known. It seems from 
its colour to indicate the presence of fat, though it contains none. 
It is not subject to degeneration like the affections just mentioned ; 
but if it becomes inconvenient or unsightly from its bulk, it may 
be removed by excision. 

PTERYGIUM. 

Pterygium consists in the development of a vascular and mem- 
branous growth in the subconjunctival mucous tissue. It is tii- 
angular in its shape, with its apex presenting towards the cornea, 
over which it has a tendency to grow, covering usually the in- 
sertion of one of the rectimuscles. In a hundred out of a hundred 
and five cases it was found by Riberi* occupying the internal can- 
thus. Its pathological structure is not thoroughly understood. It 
comes on insensibly and grows very slowly, existing sometimes 
for years without making any apparent advance — and seems con- 
fined to the middle and latter periods of life. It is connected loosely 
with the ball, but inseparably with the conjunctiva. It first ap- 
pears under the guise of a few varicose vessels in the sclerotic con- 
junctiva, which it slightly elevates — the vessels being directed 
parallel with each other towards the centre of the cornea. 

Pterygium has been usually described as consisting of three 
varieties, viz: 1. Pterygium tenue, which is thin, semi-transpa- 
rent, and striated with blood-vessels. 2. Pterygium crassum, 
which from its redness, opacity, and consistence, presents the 
appearance of a thin muscle. 3. Pterygium pinguc, which con- 
sists of the little masses apparently fatty, described above under 
the name of pinguecula; as this does not become red, and has 
no tendency to spread over the cornea and interfere with vision, 
it cannot properly be considered as belonging to the disease under 
consideration. The first and second varieties are evidently mere 
stages of the same affection, and require no specific difference of 
treatment. 

As the pterygium, when its point reaches the cornea, becomes 
stationary, or advances so slow that its progress is almost imper- 
ceptible during a course of years, it does not require operation, 
except for the purpose of getting rid of the unsightliness which 
its presence produces. But when it threatens to advance rapidly 
over the cornea, or has already covered this structure so as to 
impair vision, its removal is more imperative. To effect this 
when it has resisted the use of the nitrate of silver, the wine of 
opium, and such other remedies as have been recommended, three 
processes have been employed — excision, incision and the liga- 
ture — the last two of which have now, however, gone out of use. 

Excision. (PI. XLIX. fig. 4.) — Place the patient as in the 
operation for cataract, and lay hold of the pterygium with a good 
pair of rat- toothed strabismus forceps, at the distance of a line or 
two from its corneal extremity. Raise it until the little cellular 
bands which attach it to the cornea are felt to give way, wdien it 
is to be excised from its point towards its base with the bistoury 
or scissors. However long the pterygium may be, the excision 
should not extend so far back as the point of reflection of the 
conjunctiva from the ball to the lid, lest adhesion should follow, 
so as to obstruct the movements of the eyeball. The base of the 
* Llepharophthalmo-terapia Operaliva, p. 110. 
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pterygium may be left under such circumstances, and will disap- 
pear under the suppuration which follows from the wound. 

Scarpa's practice was indeed in all cases, to excise merely in 
the manner above described, the triangular point which covered 
the cornea, a little beyond the periphery of the latter, with the 
expectation that the remainder would shrink and disappear. 

[Deraours, after raising the pterygium, separated it from the 
sclerotica by passing in the lancet flatwise, detaching it first from 
over the cornea, and then dividing it across near its base. 

Riberi pinches up the pterygium, divides it across near its base 
with the scissors, and then dissects it in the direction of the cornea 
with a fine scalpel. 

If the portion of the pterygium covering the cornea be thin and 
transparent, it has been found sufficient to excise it up to the 
margin of the cornea; not detaching it above this latter structure 
for fear of weakening it so as to give rise to staphyloma, or pro- 
ducing interstitial inflammation ; trusting after the extirpation of 
the base to the action of the absorbents for the removal of the 
adventitious layer left upon the cornea. 

P \NNUS—VARICOSE CONDITION OF THE CON.IUNOTIVA.-VAS. 
CULAR CORNEA OF THE ENGLISH SURGEONS. 

Pannus consists in a slate of general varicose dilatation of the 
vessels of the conjunctiva, with thickening of its tissue, and is 
the consequence of chronic inilammation of this membrane. It 
usually covers the whole anterior portion of the ball of the eye, 
including the cornea. It is found at various degrees of develop- 
ment, either as a thin vascular veil over the cornea, or a thick 
red layer obstructing vision. The vascular cornea of the English 
surgeons is nearly allied to the same disease, but differs from it 
in its primitive seat. It begins as an inilammation of the sub- 
stance of the cornea in which the vessels become large and vari- 
cose, and subsequently spreads to the conjunctiva. 

The treatment to be relied on in these affections at their early 
and middle stages is chiefly medical, in which may be included 
the free use of lunar caustic to the membrane, and various stimu- 
lating ointments. 

Excision.— When a fasciculus of vessels is observed feeding 
the pannus with blood, advantage will occasionally be derived 
by removing with the forceps and scissors the middle portion of 
its tract. It has also been advised, when the cornea is thickly 
covered, to extirpate a circular fold round its base. But even 
after this operation, the central layer will be nourished from the 
vessels of the cornea. For this reason, Rognetta has advised 
the excision of the pannus from over the surface of this mem- 
brane, as well as over about a line of the corneal margin of the 
sclerotic coat. 

But even after the performance of such operations, it is the 
medical treatment which is mainly to be relied on for effecting a 
cure. 



OPERATIONS ON THE BALL OF THE EYE. 

These consist of operations for Cataract, Artificial Pupil, Sta- 
phyloma, and Strabismus. 



CATARACT. 



The term cataract is used to designate that state of the eyeball 
in which an opaque body, situated between the iris and the vitre- 
ous humour, interrupts the entrance of light so as to impair or 
completely obstruct vision. This constitutes true cataract. The seat 
of the alteration is found either in the lens alone, forming lenticu- 
lar cataract — in the capsule alone, forming capsular cataract ; or 
involving at the same time both lens and capsule, constituting 
the capsulo-lenticular cataract.* These form the three generic 
divisions of this affection. 

An effusion of opaque lymph in front of and in contact with the 
capsule, which has become organized like an ordinary false mem- 
brane without diseasing permanently the tissue upon which it is 
seated, is denominated adventitious or spurious cataract— a term 
which it is useful to retain, as a specific operation may sometimes 
be successfully practised for the removal of this adventitious body. 
The term of false or spurious cataract has, however, by many 
writers been very loosely and improperly applied to any acci- 
dental collection of pus, or blood, or lymph, within the anterior 
chamber. 

Under the term of congenital cataract is included that form of 
true cataract which makes its appearance at birth or a few months 
after— a term of which it is also important to preserve the use, as 
the existence of the affection at this early period influences con- 
siderably the general principles of treatment. 

Another division useful to retain in practice is that of secondary 
cataract, which consists in the opacity of some portion of the cap- 
sule, developed subsequently to an operation on the lens. 

1. Lenticular cataracts. 

These constitute the most common form of the disease, and as 
they vary greatly in their degree of consistence, have been divid- 
ed into the hard, the soft, the mixed, and the fluid. 

The hard cataract is met with in common only in advanced 

life the lens is diminished in size, flat on its anterior surface, 

and convex behind. It is usually of a steel-gray colour, and has 
sometimes been observed of a yellowish-brown or black. The 
opacity begins in the centre, is slow, even years in attaining 
such a size as to destroy vision. There is a faint amber-coloured 
appearance of the lens common to old persons that interferes little 
or not at all with vision, which has been most unfortunately often 
mistaken for cataract, especially when it has been attended by an 
impaired state of vision from other causes. The hard cataract 
appears as if it had shrunk away from the iris, the margin of 
which, when the pupil is dilated, throws a shade upon it. 

The soft or caseous cataract is large, and frequently comes in 
contact with the iris so as to bulge forwards its pupillary margin, 
and interfere with its play. There is then no shade thrown by 
the iris on the lens, but on the contrary the edge of the iris is a 
little everted so as to show m the form of a ring the black border 
of its pupillary orifice. These cataracts are usually of a milky, 
a light or a bluish-gray colour, often streaked or cloudy, and are 
found chiefly in early and middle life. When the cataract is 
swollen much above its natural size, it often gaps open in front, 

* Many writers admit the liquor Morgagni as another seat of cataract, which 
they suppose to become opaque. But I believe there is no such fluid in the 
healthy stale between the lens and its capsule. 
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forming three fissures, which pass from its central point to the 
circumference like rays. This variety is distinguished as the 
dehiscent or gaping cataract. 

Mixed lenticular cataract. — This is denominated the demi-hard, 
or demi-soj't, by Sichel, according to the degree of its consistence. 
The central nucleus is found round and hard, while the outer por- 
tion of the lens is of a tenacious, jelly-like consistence. The colour 
pf this variety corresponds with the soft — its size is intermediate 
between the hard and the soft. It is difficult in many cases to 
distinguish this variety satisfactorily before the needle is brought 
in contact with the lens. In my own practice, I have several 
times observed the dehiscence to accompany this form of cataract. 

Fluid cataract. — This is rarely if ever a primitive form of the 
disease, and appears to be the result of a loss of consistence in 
the structure of the soft cataract. Its colour is grayish, whitish, 
or yellowish, and the lens looks like a sac filled with thick gruel, 
cream or pus. The capsule will often be found bagged out a little 
at its lower border, and on shaking the head, little opaque par- 
ticles may occasionally be seen floating through the fluid. Though 
the soft and liquid cataract is usually confined to persons below 
the middle period of life, including infants, and constituting the 
congenital form of the disease, it is nevertheless occasionally met 
wilh in advanced age. 

2. Of capsular or membranous cataract. 
This is found in individuals of all ages, and forms rapidly when 
the consequence of wound or inflammation. It is usually seated 
on the anterior half of the capsule which invests the lens. Here 
it is easily recognized, whether it involves, as is common, a part 
merely, or the whole face of the capsule. When partial only, it 
will form a whitish disk, if at the margin; a pearly spot, if in the 
centre; if it spread more generally over the lens, brilliant white 
striae, which appear under various forms, and have given it differ- 
ent appellations, as arborescent, marbled, etc. When it covers 
the whole surfiice, it has a glistening grayish aspect, and is usu- 
ally marked with stria? ; if not distinguished by these marks, it is 
in general difficult to discriminate between it and the hard steel- 
coloured lenticular cataract. The opaque surface will, however, 
always be found more in contact with the iris than in cases of hard 
cataract. Opacity of the posterior half of the capsule is rarely 
met with as a separate affection. When the fluid lenticular cata- 
ract has heen removed spontaneously by absorption, as is some- 
times though rarely observed in childhood, or in consequence of 
an operation upon it in its soft or fluid state in which the capsule 
has been but imperfectly divided, the anterior and posterior por- 
tions of the capsule are liable to become opaque, thickened, shriv- 
eled, and adherent together, so as to constitute the secondary 
cataract, which will be found tough and parchment-like when 
touched with the instrument. 

3. Capsulo-lenticular cataract. 
Whenever the whole anterior surface of the capsule has become 
opaque, the lens behind it, according to the observations of Weller, 
will be found more or less in the same condition. In very many 
cases, the lens will also be found opaque when the capsule is but 
partially affected. This form of cataract is very common to all 
ages of life, and especially when the affection has been developed 



as a consequence of inflammation of the membrane of the aqueous 
humour, or of disease of the iris. The texture of the lens may be 
found in any of the various conditions above described. 

Remarks. 

1. Age of the patient. — The operation for the removal of cata- 
ract may be performed successfully at any age ; but as a general 
rule the restoration of vision will be found the more perfect the 
younger the subject. It has been proved by dissection that the 
place of the lens will be partially supplied by a central prominence 
of the vitreous humour, the amount of this fluid being after the 
destruction of the lens increased in bulk — a change which may be 
expected to take place more readily in young than old subjects. 
The operation has, however, many times been successful at the 
age of eighty — one instance of which has occurred in my own 
practice. In congenital cataract it is of the utmost importance 
that the operation should be done early, and at least within the 
second year. According to Middlemore, it should be practised 
between the sixth and eighth months; and Mr. Lawrence has 
operated so early as between the first and second. The principal 
reasons which render an early operation proper, are, the tendency of 
the capsule to become tough and flexible, either with or without 
absorption of the lens, so as to be not easily cut up; and that of 
the irregular action of the muscles to bring on a state of oscillation 
of the ball, which is not afterwards easily corrected, even when, 
by the destruction of the cataract, the entrance of light gives a 
fixed point for the direction of the eye. Saunders found the ope- 
ration in cases of congenital cataract, at the age of fifteen, only 
partially successful. 

2. Season of the year. — It was formerly the practice among 
surgeons to defer operations for cataract to the temperate periods 
of the year. — spring and autumn. Any portion of the year, how- 
ever, when the weather is fine, except at periods of extreme heat, 
is found equally to answer. 

3. Maturation of the cataract. — The older surgeons dwelt 
much on the necessity of waiting for what is called the ripening 
or maturation of the cataract before proceeding to operate. By 
this they meant till it should become sufficiently hard to suffer 
couching or extraction without breaking up. But if we modify 
the meaning so as to understand a postponement till all inflam- 
matory symptoms have subsided, when such have been the cause 
of the affection, or have been accidentally developed during its 
course, the injunction is still one of the. highest moment. Every 
cataract, when it interrupts all useful vision, is in truth to be 
considered ripe and fitted for operation, unless there exists some 
specific counter-indication. 

4. Jis one or both eyes are affected. — It has long been a rule 
among ophthalmologists, not to operate for cataract of one eye 
while vision remained perfect in the other, lest the latter should 
sympathetically suffer, so as to have its powers impaired ; believing 
even if the operation should be most successful on the affected 
organ, that the two eyes would be left with unequal powers of 
refraction. This maxim is still to be considered the only proper 
general rule of conduct. But it must be recollected that it had 
its birth at a time when couching and extraction were the only 
methods of operation known — the safer and less perturbating 
manipulation with the needle for the cure by absorption, being of 
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later invention. We frequently meet with cases of single cataract 
in young persons of both sexes, in whom the removal of so conspi- 
cuous a deformity is strenuously desired, and where the operation 
is perfectly justifiable. In my own practice I prefer in such cases 
to operate early — as soon indeed as the cataract obstructs the sight 
and becomes a visible defect, as it will then in general be found 
less tough and resisting than at a later period, limiting myself to 
the method by absorption, the operation for which, in the hands 
of any one familiar with the structure, and skilled in the treatment 
of the diseases of the eye, should not be attended with suffering 
or danger. The inconvenience arising from the difference of 
refracting power is of but little moment, the best eye being the 
one that will be employed in vision, as in the cases in which this 
difference naturally exists ; — or, if necessary, glasses of a suitable 
description could be worn, the use of which would even be pre- 
ferred to the retention of the defect arising from the cataract. 
When, after complete cataract has existed in one eye, the symp- 
toms of its appearance are manifested in the other, it has been 
recommended (J. Bell, Stevenson, Scarpa, Weller, Himly, Tra- 
vers, etc.), to operate early upon the one already formed, not only 
for the purpose of getting rid of a positive defect, but of arresting 
the cataractous affection in the other. The author has operated 
several times under such circumstances, and in two instances with 
the result apparently of checking the progress of the affection in 
the better eye. But as such a result cannot with any positive 
certainty be relied on, the practice is not warrantable unless the 
state of the cataractous eye is such as to present the usual chances 
of success in the operation When double cataract exists, it is a 
question yet undetermined whether it is better to operate on both 
eyes at the same sitting, or only one, deferring that of the other 
to a later period, when all the disturbance arising from the first 
shall have completely subsided. The latter plan is attended often 
with an inconvenient loss of time on the part of the patient, pro- 
tracted anxiety, a double amount of seclusion and medical treat- 
ment, and exposes, at the operation upon the second eye, at least 
to as great a degree, that of the opposite side to the risk of sym- 
pathetic injury. It is, however, the practice advised by Physick, 
Dupuytren, Lawrence, and others, and becomes an obligatory 
rule when the operation is rendered more difficult and disturbing, 
from preternatural adhesions of the iris or the peculiar state of the 
ball, or when there is any infirmity of the constitution. Under 
other circumstances I follow the example of Beer, Sichel, Vidal, 
Mackenzie, and others, and operate on both organs at the same 
sitting, it being understood that the removal is effected by couch- 
ing or the process by solution : double extraction, though practised 
usually by Roux, unquestionably exposing the eyes to greater risk 
of destruction by inflammation. By this plan I have had good 
success in both eyes, and with little if any additional pain or 
inflammation. The only instance within my recollection in which 
any sinister consequences have occurred in my practice at all at- 
tributable to. the double operation, was that of an elderly gentle- 
man of Salem, in North Carolina, who suffered on the following 
day with obstinate sickness and vomiting after I had couched 
both lenses. Such a result, however, often follows the couching 
of a sirigle lens ; and in this case the recovery was perfect and 
rapid in both eyes, and without any other untoward symptom. 
The propriety of the single or double operation must, however, 
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be determined in reference to individual cases as they come before 
the practitioner ; but as a rule applied generally, it would be the 
part of prudence to act only on one eye at a time. 

2. Previous preparation. — If the patient is in good health and 
of temperate habits, no previous preparation will be required, 
except rest, if he has taken a fatiguing journey, farther than mode- 
rate diet for a short time previously, and some cathartic medi- 
cine on the clay before the operation. If there be derangement of 
the digestive organs, any inflammatory tendency, or any serious 
implication of the health, they must be removed by appropriate 
remedies. Mr. Middlemore recommended the insertion of an 
issue in one or both arms before operating by extraction on a 
gouty subject. 

OPERATIONS FOR THE REMOVAL OF CATARACT. 

These are of three kinds : — 1. Those having for their object the 
depression of the cataract below the axis of the vision. 2. Those 
for its removal by solution and absorption. 3. Those for its ex- 
traction. No one of these operations can by any general rule be 
adapted for all cases, and it is requisite for the surgeon to render 
himself familiar with all, to be adequate to the thorough manage- 
ment of this affection. Each one, it will be shown, has its ad- 
vantages and its objections ; and the selection of the process made 
should depend on the nature of the case. The order in regard 
to frequency in which they are in this country employed, will be 
that of the second, first, and third, in the above classification. 
The success of this delicate operation, it must be remembered, 
will depend, more than in most other affections, on the dexterity 
with which it is accomplished, and the skill of the surgeon in 
preventing or subduing the inflammation of the organ. 

1. Of Depression, Couching, or Displacement, including 
Reversion and Reclination. 

There are three distinct varieties of this method, which differ 
from each other chiefly in regard to the place at which the instru- 
ment is introduced for the performance of the operation, viz: 1. 
Sclerotonyxis, or the posterior operation, in which the needle is 
inserted through the sclerotica near its anterior edge. 2. Kera- 
tonyxis, or the anterior operation, when it passes through the 
cornea ; and 3. Hyalonyxis, in which the puncture is made farther 
back through the sclerotic coat, and through the anterior portion 
of the vitreous humour. They are all commonly executed with 
a needle. This instrument has been extensively modified as to 
shape and dimensions, according to the will or caprice of different 
surgeons, so that more than seventy different varieties may be 
enumerated, of which however but a very few have received the 
sanction of general use. Those generally deemed most appropri- 
ate will be noticed in connection with each mode of operation. 
In each of the three methods of depression, the operation consists 
alike of four separate manoeuvres. 1. The introduction of the 
needle. 2. The placing of its point between the lens and iris. 
3. Its action on the lens and its capsule; and 4. Of its withdrawal 
from the eye. 

Position. — The position of the patient and the operator in all 
operations for cataract is nearly the same. The patient may be 
seated on a low chair or music stool, while the operator, occupy 
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ing one somewhat higher, is placed directly in front, so that he 
may retain between his own the knees of the patient. One foot 
of the operator may, according to the direction of Scarpa, be rested 
on a stool so as to raise the knee, in order that it may serve as a 
rest to the elbow of the same side with the hand that holds the 
needle. This is the position recommended by the greater number 
of surgeons who operate much on the eye. It is the one which I 
have found most satisfactory, as it seems to leave the movements 
of the hand more free, and gives a better sense of the direction 
in which the lens is to be pressed. It is necessary, however, in 



order to act on both eyes by this plan, that the surgeon should 
have practised with both hands on the dead body, so as to be 
completely ambidexter. Many surgeons, however, of great dis- 
tinction, prefer the patient in all cases to be placed in the hori- 
zontal posture, with the head and shoulders elevated, shifting 
their own position so as to act with the right hand on the eye of 
either side. Others preserve the use of the right hand, by acting 
on the left eye in the sitting, and on the right eye in the recum- 
bent posture, placing themselves for the latter purpose behind the 
head of the patient. 



PLATE XLVIL— CATARACT. OPERATIONS BY DEPRESSION AND DIVISION. 

DEPRESSION OR COUCHING. 

Fig. 1. — Introduction of the needle. 
The upper lid is raised by the fingers of an assistant, and the lower depressed by those of the surgeon. A slight 
pressure from the pulpy extremities of the fingers, serves at the same time to fix the ball. The needle of 
Scarpa, held as a writing pen, is presented in the direction of the lens, (a, 6, fig. 5,) so that the curve near 
the point shall pass perpendicularly through the sclerotic coat as seen in the drawing. If a needle of a less 
curve than Scarpa's is used, and which is greatly preferred by the author, the direction of the handle should 
of course be more horizontal. The place of puncture, according to the author's views, is represented a little 
too far behind the cornea. 

Fig. 2. — Division of the capsule. 

The needle, with the convex surface of the curve in front, is seen gliding between the front surface of the capsule 
and the posterior face of the iris, in the direction of the line c, d, (fig. 5,) so as to get at the centre of the 
pupil, which has been previously dilated with belladonna. The point, which is turned toward the lens, now. 
begins the section of the capsule. 

Fig. 3. — The needle is here shown resting at the top of the lens in the direction of the line e,f, (fig. 5,) after it has 
completed the division of the capsule. 

Figs. 4, 6. — Depression or couching of the cataract. 

In fig. 6, the act of depression is shown at its commencement. The concavity of the curve of the needle rests on 
the top of the lens, the handle is slightly raised from its position seen in fig. 3, and the point is seen descending 
carrying the lens before it. 
In fig. 4, the depression is seen completed, the handle has been raised to the direction of the lineg-, h, (fig. 5,) 
and the lens has been carried down out of view before the point, rendering the pupil clear. 

Fig. 5. — Outline drawing, showing the changes of direction in the needle above mentioned. 

Fig. 7. — Reclination or reversion of the lens. 

After the introduction of the needle, and the division of the capsule as above described, the needle, with its 
curve resting on the anterior surface of the lens above its middle, is seen reversing the lens, so as to make its 
anterior surface present upward, and its inferior margin in front. By continuing the elevation of the hand, 
the lens will be couched in this position. 

Fig- 8. — Side view of a vertical section of the eye, showing the same position of the needle in reclination as seen 
in fig. 7. 



DIVISION AND SOLUTION. 

Fig. 9. — Division. 

The delicate, sharp-pointed needle, double-edged near the point, described in the text, is represented as seen in 
one of the operations of the author for soft cataract. The needle has been introduced somewhat nearer the 
anterior margin of the sclerotic coat than in the preceding operations for depression, in order that it may act 
better on the face of the lens. The same place of puncture as here shown, is also chosen by many surgeons in 
the operation for depression. 

The surface of the lens has been freely divided with delicate strokes of the needle, and a few of the fragments 
pushed forwards into the anterior chamber. The fragments are represented lower in the anterior chamber 
than their actual position at the close of the operation, in order to leave the broken surface of the lens exposed 
to view. 
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The pupil should be previously well dilated with belladonna, 
the extract having been smeared as a paste round the brow or 
temple, or a few drops of a strained solution of twenty grains of 
the extract to half an ounce of water, introduced between the 
lids some hours before the period of operation. The dilatation 
of the pupil will serve to diminish the risk of wounding the iris, 
and show more clearly the progress of the point of the needle. 

Closing the other eye. — The eye of the opposite side should be 
closed with a compress and broad ribbon, or a handkerchief 
folded as a cravat, or with a few small strips of adhesive plaster 
above the lids in the manner of Professor Quadri, of Naples. 
Some, however, prefer to leave it uncovered altogether, as they 
believe by the patient directing it steadily forward, it may be 
made the means of keeping the one to be operated on more com- 
pletely in the proper direction. In children and timid persons, it 
is much better, however, that the opposite eye should be closed, 
and especially if it be capable of vision. 

Light. — The patient is to be so placed that the light will fall 
obliquely on the cornea ; that of the north side of a room is to be 
preferred when it can be conveniently obtained, and the best way 
of admitting it is by a window, of which the lower half is closed. 

Sclerotonyxis. — Posterior operation. (Process usually employed. 
PI. XLVII.) — The instrument usually preferred in this posterior 
operation for the couching or reclination of the lens, is the lance- 
headed needle of Scarpa, curved at the point to the extent of 
about a fifth of an inch. It has been variously modified, the 
curve at the end for the purpose of embracing the lens being 
retained as the essential part of its construction. The shaft of 
Scarpa's instrument is made somewhat conical, in order to fill up 
the puncture in the sclerotica, and prevent the exit of any globules 
of vitreous humour from the cells divided in the operation. But 
the escape of a small portion of this humour from cells already 
lacerated, or even a somewhat larger amount, as might happen if 
the vitreous humour was unusually fluid, has been fairly proved 
to be a matter of little moment. In my own practice I give a 
decided preference to a needle of Scarpa's form, but of smaller 
dimensions, modified by taking away the crest on the concave 
surface of the curve, as in the manner of Dupuytren, perfectly 
sharp at the point and sides, and with a stalk slender and entirely 
cylindrical, as in the needle of Sichel. An instrument of this 
description will not become bound in the orifice of the rigid scle- 
rotic coat, like one of a conical shaft. It admits of the point being 
freely moved in all directions without producing pressure upon 
the punctured sclerotic and choroid tunics; is sufficiently strong 
for all purposes, as no force whatever is to be employed, and is 
seldom followed by any discharge of the vitreous humour. The 
straight spear-pointed needle somewhat reduced in size, cutting 
on both edges near the point, is one also frequently employed, and 
answers an excellent purpose. It is occasionally even to be pre- 
ferred, when on inspection of the lens through the cornea, the 
operator cannot be certain of its consistence — whether it will be 
found so soft as to admit of being cut up for the cure by solution, 
which can be rather more readily done with a straight than curved 
needle — or so hard as to require to be couched, which may be 
done with either. 

The surgeon and patient are placed as above directed. An 
assistant sustains the head of the patient in a position a little 



oblique upwards and backwards, and raises the upper lid with the 
two fore fingers of one hand, placing their pulpy extremities on 
the ciliary border, so as to be able at will, after the elevation of 
the lids, by a little downward pressure, to restrain the movement 
of the ball. But when the' patient is indocile, or there is spasm 
of the lids, the assistant may instead employ an elevator or spe- 
culum to raise the lid. The surgeon, with the same fingers of 
one hand, depresses the lower lid in a similar manner; and with 
the other hand, in which the needle is held between the thumb 
and two first fingers like a writing pen, he gets a point of support 
by resting the little finger, slightly curved, on the cheek bone. 
The patient is now directed to look towards the nose ; and it will 
be well to touch the front of the cornea with the curved back of 
the needle, in order to relieve the patient of the first sensation of 
fright at the contact of the instrument. The operator, holding 
the needle with the convex portion of the curve upwards, the 
cutting edges presenting front and back, directs the point upon 
the sclerotic coat, about the sixth of an inch behind the cornea, 
in the horizontal diameter of the ball, and with the handle of the 
instrument inclined downwards, so that the curved end shall enter 
perpendicularly (figs. 5, 6) at this point; the eye being at the 
same moment fixed by a little pressure with the fingers of the 
surgeon and assistant, which should act in unison. The puncture 
should be made with gentle but steady pressure, the needle being 
directed as if it were to go behind the lens, in order to avoid 
wounding the ciliary processes of the choroid, which lie a little in 
front of the place of entry.* 

As soon as the curve has penetrated, the needle is to be rolled 
to the extent of a quarter of a circle between the thumb and 
finger, so as to present its convex portion forward, as indicated 
by the black spot placed for this purpo'se on the handle; and at 
the same time the handle is to be raised to the horizontal position 
without the little finger leaving its place of support. The handle 
is next to be inclined a little backward without advancing the 
point, when the iris, especially if the pupil do not remain well 
dilated, will be bulged slightly forward by the convex portion of 
the curve. The needle is now to be passed on between the iris 
and the anterior portion of the cataract till the point shows itself 

* Ii has been directed by Mr. Tyrrel and others, to make the puncture the six- 
teenth of an inch only behind the cornea; but this will render the choroid pro- 
cesses more liable to injury, a result which is supposed to be the cause of th-e 
obstinate sickness and vomiting that are apt to follow .depression. Scarpa, in 
making the puncture of the tunics, directs the needle to be held with the handle 
inclined to the temple, and the cutting edges vertical. In this position of the in- 
strument, there is much greater risk of dividing the long ciliary nerve or artery, 
and we might as a consequence see the anterior chamber filled with blood durin<* 
the operation. This, it is desirable to avoid, though when such an accident has 
occurred, the blood has usually been removed by absorption without injury 
following. 

Much difference of opinion exists as to whether the puncture should be made 
in the equator of the eyeball or at a half line above or below it, in order to 
avoid more surely the ciliary vessels. The more common direction is to make 
it just below the equator. Mr. Mackenzie and Mr. Wharton Jones have deemed 
it important that it should be made in the equator. It has been well known since 
the publication of Zinn's plates of the eye, that the long ciliary artery divides 
into two forking branches at the distance of two and a half to three lines from 
the cornea. The question, therefure, may be thus solved: if the puncture be 
made near the cornea it may be made in the equator, though there is usually 
breadth sufficient between the forks to admit of the puncture half a line lower. 
At the distance of two and a half to three lines back, which is advis?d by some 
operators, the lower puncture is preferable. 
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in the pupil (fig. 2.) Then, by several slight movements with the 
point, the operator incises the capsule — first, at its internal semi- 
circutoference, then across its middle — with an ascending and 
descending cut in the shape of the letter A, finishing by a divi- 
sion of the external circumference of the membrane, so as to form 
the letter N ; lowering the handle at this last step and raising the 
point so as to leave the concave part of the curve resting on the 
upper margin of the lens.* The handle is now to be lightly raised 
upwards, forwards and inwards, so as to stand at an angle of 45 
degrees, without attempting to make any stress with the point. 
By this elevation of the handle merely, the pbint will descend, 
sinking the lens before it till both disappear behind the lower 
margin of the pupil ; the lens being carried downwards and 
slightly backwards and outwards, so as to be lodged in the vitre- 
ous humour, (figs. 4, 6.) The lens is now couched, or displaced, 
and is to be held with the needle in this situation for twenty or 
thirty seconds to allow the vitreous humour to close around it and 
prevent its rising. The needle is then to be gently disengaged 
from the lens by slightly rolling it between the thumb and finger; 
the handle is next to be raised to the horizontal position. If the 
lens should be found to rise, it is to be depressed anew, (but 
without force, for fear of doing violence to the delicate retinal 
membrane,) and held for a little longer period in that position. 
The needle is now to be withdrawn, reversing the position in 
which it was entered — the convex portion being turned first 
towards the iris — then so as to present upwards — and the handle 
depressed as the curve leaves the sclerotic coat. The operation, 
though long in the description, is quickly performed. It must, 
however, be done without the least haste or nervousness. As the" 
lens descends, the pupil becomes clear, and if the retina be in a 
healthy condition, vision is instantaneously restored. The eye is 
not, however, to be immediately used. It should be carefully 
covered, or, which is better, the patient confined to a dark room. 
The diet must be restricted, and belladonna extract freely applied 
around the temple and orbit. to keep the pupil dilated and prevent 
any adventitious adhesions. If retinal or iritic inflammation fol- 
low, the antiphlogistic treatment must be freely carried out com- 
bined with the internal administration of calomel and opium. 

Remarks. — 1. Some operators neglect altogether the previous 
division of the capsule. If it should be couched along with the 
lens, an occurrence which is not to be relied on, all might be well, 
though it would diminish greatly the chance of the subsequent 
absorption of the lens. If it should be left without being well 
broken up, it is exceedingly prone to become opaque and form a 
secondary membranous cataract, more difficult to get rid of than 
the primitive affection. Others follow the directions of Scarpa, first 
couching the lens, and then bringing the needle back so as to 
break away the capsule behind the pupil. But when the capsule 
is transparent, it cannot be well seen after the lens has been dis- 
placed and the point of the needle is liable by doing injury to 
the neighbouring parts, to increase the subsequent irritation. 
When cut up, as in the process described, the capsule, though 

• Wilh the cylindrical needle, which moves freely in the sclerotic wound, I find 
it much more simple and easy to follow the practice of Sichel; — make a few 
slight horizontal incisions with a sawing motion, and cross them once or twice 
in the opposite direction. With the conical shaft of the ordinary needle, it is 
belter to follow the direction in the text. 



it does not in general become absorbed, rolls up towards its 
outer margin and shrinks away so as to be of no future incon- 
venience. 

2. If the cataract should prove of the fluid kind, its liquid 
contents will escape on the first incision of the capsule into the 
anterior chamber; if the capsule should not be wholly obscured, it 
may still be further divided before the instrument is withdrawn — 
but if it should be hidden by the turbid humour, no movements 
of the point should be made at random, for fear of wounding the 
iris — it being much better to resort to a future operation for its 
removal if any should be needed. In several instances, however, 
of this description, I have found a perfect cure to follow a single 
semicircular cut upon the capsule. The posterior part of the cap- 
sule is so thin and delicate, that it is not apt to give rise to any 
inconvenience, unless uselessly lacerated with the needle, and it 
need not, except it be opaque, be interfered with. If the cata- 
ractous leris should be hard at the centre and soft at the circum- 
ference, I have several times found it advantageous to cut up the 
anterior soft portion, push the fragments gently into the anterior 
chamber, and couch the central nucleus. If it should prove alto- 
gether friable, the attempt at depression should be abandoned, 
and the cure trusted to the ordinary process by division and solu- 
tion. 

In passing the needle between the iris and lens, great care must 
be observed, in sweeping the curve forwards, not to spit or trans- 
fix the latter, which might be prematurely unseated should this 
happen. At all events it would serve to embarrass the movement 
of the instrument, tinless the accident was discovered, and the 
needle slightly retracted and correctly passed. This transfixion is 
not likely to occur unless the cataract is large, so as to render 
the space for the passage of the needle unusually narrow, and 
when suoh is the case the ciliary processes are likewise much 
more liable to be injured. In this state of the parts, which may 
be determined by careful inspection beforehand, when I use the 
curved needle with the expectation of couching, I adopt the precau- 
tion in passing the curve forwards recommended by Mackenzie 
and others, that is, to raise or lower the handle so as to gain room by 
letting the point sweep over a more distant portion of the circum- 
ference of the lens. When the right hand is used I find it more 
convenient to raise the handle and carry the point below — when 
the left, to depress it and carry the point of the needle above. 
To avoid this transfixion, Mr. Mackenzie directs the needle to be 
passed to the centre of the posterior surface of the lens, and as 
the depth to which the instrument penetrates cannot be seen, he 
has the proper distance for insertion marked by a groove upon (he 
needle. Then raising it to the top of the lens he divides verti- 
cally the posterior part of the capsule, and proceeds to act on the 
anterior,* by carrying the instrument underneath the lens to its 
front surface. But the directions for the division of the posterior 
part of the capsule appear to me less judicious than those given 
in most other instances by this experienced practitioner. 

3. In case the lens should be dislodged and escape through the 
pupil, the operator may, in imitation of the practice of Dupuytren 
and Lusardi, follow it with the needle, replace and couch it, or, 
which is generally to be preferred, especially if the lens has been 
found hard, and therefore more likely after couching to irritate the 

* Treatise, page 672. 
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retina, to leave it for the moment in the interior chamber ; then 
allowing a little time to elapse, so that the pupil may contract, and 
thus diminish the probability of escape of the vitreous humour, 
cut down upon it through the cornea as in extraction, and remove 
it by a small opening. 

4. If the cataract be of the capsulo-lenticular kind, the capsule 
cannot readily be cut up with the needle without doing some 
violence to the eye, and it is better then to couch both it and the 
lens in one mass together. Under these circumstances it will be 
necessary to retain the cataract a few seconds longer than usual, 
and disengage the needle from it with much caution. For it is in 
these cases that the cataract is particularly prone to rise after 
couching, in consequence of its still retaining unbroken some 
shreds of its old means of attachment. 

5. If any adhesions exist between the posterior surface of the 
iris and the capsule, the margin of the pupil will be deformed by 
the attempt to couch. If the adhesions do not readily give way, 
it will be necessary to divide them cautiously with the edge of 
the needle before depressing the lens, for fear that the traction 
which they would make on the iris might detach it at its outer 
margin. 

6. Reclination. (PL XLVII. fig. 7.)— This is effected by pres- 
sure with the needle on the top part of the lens, so as to reverse 
it, making its anterior surface present directly upwards, and then 
proceeding to couch it flatwise below the lower edge of the pupil. 
It is difficult, however, to prevent its re-ascent without doing ex- 
tensive injury to the vitreous humour. This mode of couching 
is, therefore, but seldom practised. It may, however, be found 
of useful application, when the lens continues to rise after depres- 
sion by the usual method. For if it should, after being reclined, 
afterwards float up in the axis of vision, its narrow edge will pre- 
sent forwards, allowing the rays of light to pass by on its upper 
surface. In attempting to reverse the lens, however, it will 
sometimes be found to revolve on its axis ; in such instances the 
lens should be merely depressed in the usual manner. 

Keratonyxis. — interior operation. — Depression and reclination 
through the cornea. — It is quite easy to effect the reclination and 
partial displacement of the lens by a needle introduced through 
the cornea; the complete depression or couching of the lens is 
accomplished with more difficulty, and is apt to be accompanied 
by injurious pressure with the instrument upon the lower border 
of the iris. The wound of the cornea left, has also been frequently 
followed with opacity. The operation of depression can, there- 
fore, in almost all instances, be more safely and successfully 
accomplished by puncture through the sclerotic coat. The ante- 
rior operation has, however, been advised in cases where the eye 
is small, deeply sunken, and unsteady. A needle curved near 
the point like that of Scarpa, but more delicate in its structure, 
will in general be found best suited to this operation. Lan gen- 
beck, Walther, and other German surgeons, employ one w T ith a 
greater curve. Sichel gives the preference to a needle of which 
the head is bent at an angle with the shaft. 

The needle, with its point presented perpendicularly, is to be 
introduced through the lower part of the cornea at the distance of 
about a line from its margin, the concave side turned upwards 
and the convex downwards. It is then to be pushed onward to 
the cataract through the pupil, which should be previously dilated. 
52 



After lacerating the capsule, the hollow part of the curve of the 
needle is to be rested on the top of the lens, somewhat to the 
inner side of the middle line. By raising the handle the lens is 
then carried downwards and outwards, and imbedded in the vitre- 
ous humour. In this position it should be held for a few seconds 
before the needle is withdrawn. The operation may also be 
accomplished by puncture either at the upper or outer portion 
of the cornea, and in case there be any existing opacity, it will 
be better to select that as the point for the introduction of the 
needle. 

Hyalonyxis* — or puncture through the vitreous humour. — This 
process differs but little from that of sclerotonyxis, except in the 
introduction of the needle, which is passed either through the 
sclerotic coat at the distance of two lines and a half behind the 
cornea — or at the usual place, giving the instrument in the latter 
case a more backward direction, so that it may be carried through 
the vitreous humour in a way to avoid all chance of wounding the 
iris or choroid processes, and be made to act upon the back part of 
the cataract, somewhat as in the operation of Mr. Mackenzie de- 
scribed in the preceding page. It has been praised by a traveling 
English oculist of the name of Boioen, as a successful method of 
couching secondary or membranous cataract, which may by this 
process be lodged so deeply in the vitreous humour as to prevent 
its tendency to re-ascend — a difficulty encountered in its displace- 
ment by the ordinary operation through the anterior margin of the 
sclerotic coat. Travers also accorded to it a decided preference in 
the operation for congenital cataract. Bretonneau and others have 
likewise employed it as a means of couching in lenticular cata- 
ract, making with the needle a previous downward incision of the 
hyaloid tissue, in which they lodged the lens in order to keep it 
from contact with the iris and choroid coat, and effectually pre- 
vent its rising. If the needle be entered far back, it necessitates, 
however, a puncture of the anterior end of the retina, which 
cannot be wholly free from the risk of evil consequences. The 
method has not been much employed, and scarcely deserves its 
peculiar name. The edge of the vitreous humour is nearly 
always punctured in the ordinary posterior operation, or sclero- 
tonyxis, which for that reason has likewise by some been deno- 
minated hyalonyxis, so as to lead to confusion in terms. 

Second method. 
Removal of cataract by its division into fragments, which sub- 
sequently disappear either by solution in the aqueous humour, or by 
absorption. — This is of all others the mode of operation most fre- 
quently practised; the one which inflicts the least injury upon the 
eye, it being sometimes unattended with the slightest irritation; 
may be safely repeated from time to time if it be necessary, and 
is on the whole to be considered the most successful. To cases 
of hard cataract, or long-standing capsular, whether primary or 
secondary, it is not however suited ; but in ordinary congenital 
cataract, in that of young persons following injury, and in all the 
great majority of cases in which the cataract is soft or fluid, it is 
decidedly the most appropriate. It is not, however, always the 
one most immediately satisfactory to the patient, who is anxious 
at once to experience the benefit of the operation. The period at 

* From huahs — glass (the vitreous humour being so termed from its trans- 
parent appearance), and nusso — I pierce. 



206 



SPECIAL OPERATIONS. 



which the cure is obtained must depend much on the state of the 
lens. If this be fluid, it may be perfect in the course of a week. 
If it be consistent and gelatinous, several weeks or months even 
may elapse before vision is restored, though it may be'perfect in 
the end. It is not necessary, however, in these protracted cases, 
to wait the result of a single operation, as the process of division 
when properly performed may if necessary be several times re- 
peated, and almost with impunity, at intervals of two, three, or 
four weeks. It has even been observed that a sort of tolerance 
of the eye to succeeding operations becomes established, provided 
these are not repeated until all irritation following a previous one 
has disappeared. The younger the subject the more rapid in 
general will the process of solution be found to go on. 

The object of the operation is to open freely the anterior part 
of the capsule and expose the lens to the action of the aqueous 
humour, the lens being itself divided into fragments, or, in the 
language of Sir C. Bell, puddled or converted into a paste. If it 
be of such a consistence as to break into fragments, these are to 
be passed with the needle through the pupil into the anterior 
chamber, where the process of solution will be more readily 
effected. The operation may be performed either by the intro- 
duction of a needle, as by the anterior operation, through the 
cornea — or by the posterior, through the sclerotic coat. 

The .posterior operation is the one most generally preferred, as 
better admitting the free division of the lens and the dislodgement 
of the fragments. It exposes the iris quite as little to injury, and is 
not liable to be attended by the opacity of the cornea and the 
inflammation of the membrane of aqueous humour that some- 
times follows the puncture through the cornea. In either opera- 
tion the pupil must be previously well dilated with belladonna, 
stramonium, or hyoscyamus. If the curved needle is used for 
the posterior operation, it is to be introduced in front of the lens, 
precisely in all respects as directed at page 203. The subsequent 
manipulation is different; instead of attempting to couch or recline 
the lens, we merely, after lacerating the capsule, divide it into 
fragments by several horizontal and some vertical or oblique 
movements of the point, pushing at the conclusion the fragments 
a little forward with the curve of the needle. 

In common with many other practitioners, I decidedly prefer 
for this operation a slender, straight needle, flattened and lancet- 
shaped near the point, and with a sharp cutting edge extending 
back on each side for the sixth of an inch. This must be intro- 
duced with the flat corresponding with the antero-posteripr dia- 
meter of the eye, and in a direction as if it were to be passed to 
the centre of the ball. As soon as the cutting edge has penetrated 
the tunics, the handle should be rolled between the thumb and 
finger so as to present the flat surface of the needle forward, and 
the point which should be directed between the iris and lens, 
passed on till it nearly reaches the opposite side of the pupil. 
One of the cutting edges is then to be turned upon the catara'ct 
for the purpose of dividing it. This should be done by retract- 
ing the needle a little, pressing its cutting edge at the same time 
against the opaque mass — again pushing forward the needle, 
and again retracting it in the same manner, but in a different 
direction, until the whole cataract is divided into small portions, 
which are to be passed with the needle through the pupil into 
the anterior chamber. This is an operation peculiarly well 



suited to the lenticular cataract of infants, and seldom in such 
cases, when thoroughly performed, requires repetition. The 
needle is to be retained, however, but for a very brief period in 
the eye; and if the pupil does not remain well dilated, or the 
aqueous humour becomes opaque so as to mask the movement 
of the needle, the surgeon should content himself with doing less, 
recollecting that if the capsule only be freely divided, so as to let 
in the aqueous humour upon the lens, the latter sooner or later 
becomes dissolved ; and that it is much better to repeat the ope- 
ration at a subsequent period, than to incur the risk of injuring 
either the iris or ciliary processes. 

In operating upon an infant, several assistants will be required. 
The arms should be bound to the side by a piece of muslin 
pinned around the chest, or by a pillow-case drawn over from the 
feet upwards, and tightened round the neck. The child thus 
secured should be laid upon its back on a pillow ; one assistant, 
taking hold of the arms, confines the upper part of the trunk — 
and another embraces with his hands the side of the head and 
face, s'o as to keep it in the right position. The upper lid is to be 
raised with a speculum by a third assistant, or by the surgeon 
himself, if in operating he wishes to employ the right hand for 
the right eye, when he is to seat himself behind the child, and 
rest its head against his breast. 

Keratonyxis, or anterior operation. — This process is seldom 
resorted to for the cure by solution, save in those exceptional 
cases referred to on the preceding page. 

The needle should be small and delicate, and the shank, of a 
diameter just sufficient to fill the puncture of the cornea and prevent 
the escape of the aqueous humour. The straight or curved needle 
may be used, but the latter will be found the most efficient form. 
Mr. Jacobs, of Dublin, employs for this operation the common 
sewing needle, of the size known in the shops as No. 7, set in a 
cedar handle, ground or honed flat near the point, and curved. 
The operation is in most respects the same as that described 
at page 203. The pupil is to be previously well dilated; the 
needle is to be passed through the cornea, and then made to lace- 
rate the capsule freely, and break up the structure of the lens as 
far as can be readily done without disturbing the iris. The needle 
may be entered either at the centre or near the circumference of the 
cornea. The practice of Saunders and Himly, of passing it through 
the centre, allows a freer action upon the lens without risk of injur- 
ing the iris, but is apt to leave a sort of gauze-like central opacity 
upon the cornea, as I have observed in several cases which had 
been operated on by Himly. Dr. Jacobs prefers to enter it near the 
circumference — a practice which I have followed in the few cases 
in which I have performed this operation. 

Operation by drilling when the capsule is opaque and the pupil 
adherent. — In cases of this description Mr. Tyrrell frequently 
employed with success a modification of the anterior operation for 
solution, which he denominated drilling. A fine straight needle 
is entered near the outer edge of the cornea, and carried through 
the narrowed pupil, through the capsule, and for the sixteenth of 
an inch into the substance of the lens. The handle is then rotated 
like a drill between Ihe thumb and fingers, to enlarge the opening 
and let in the aqueous fluid to absorb the lens. The operation is 
to be repeated every three or four weeks, drilling at each time a new 
orifice in the cataract. 
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"I think," says Mr. Tyrrell,* " upon the average, I have had 
to repeat the operation seven or eight times before I have been 
satisfied that the lens has been removed ; consequently the cure 
has been extremely tedious ; but as the plan incurs very little risk, 
and does not confine the patient for more than three or four days 
after each operation, there can be no further objection than the 
slowness of its effects, which is more than counterbalanced by the 
success of the treatment." 

Third method. 

Extraction. — This method consists in the extraction entire 
of the cataract through an opening in the cornea made with 
a knife of a peculiar shape, and is denominated Keratomy. 
Though apparently known to the ancients, and practised by 
Anryllus and Lathyrion, as would appear from the writings of 
Rhazes and Avicenna, this operation of extraction through the 
cornea was only brought into general notice by Daviel, who 
gave the first complete description of it about the middle of the 
last century. Since that time, it has been brought nearly to 
perfection by the labours of Wenzel, Richter, Barth, and espe- 
cially of Ware and Beer. Extraction of the lens by an incision 
through the sclerotic coat, (scleroticotomy,) as recommended and 
practised by B. Bell, Quadri, and others, need only be mentioned 
as an historical fact, as the process has with great propriety been 
utterly abandoned. 

There are three modifications of this operation for extraction 
through the cornea, (keratomy,) which are designated according 
to the part of the cornea which is divided, viz: the inferior, the 
one most commonly employed, in which the lower half of the 
cornea is incised ; the superior, in which the upper half is cut ; 
and the oblique, in which the outer portion is divided in a slant- 
ing direction from above downwards and slightly inwards. 

The operation in each of these modifications is divided into 
three stages: 1, the incision through the cornea; 2, the opening of 
the capsule; 3, the removal of the lens. 

When the section of the cornea is made, the capsule frequently 
gives way before the lens, so as to allow the latter to escape. The 
first and second stages of the operation then appear but as one ; 
and in the process of Wenzel, the same result is obtained by 
making the point of the cataract knife during the section of the 
cornea act on the front of the capsule. 

Instruments. — The instruments required consist, 1, of a knife 
or keratome for the section of the cornea. Two of these should 
be at hand, for fear that, by some inadvertency, the point or edge 
of one might get blunted. Knives of various forms have been 
devised, but those most commonly approved are the triangular 
knifef of Richter and Beer, shown at Plate XLVIII., and the 
elliptical one of Wenzel. The scissors of Daviel, or a small knife, 
shaped at the end like a probe-pointed bistoury, should be at hand. 
To enlarge the opening of the cornea, when the regular section 
has been interrupted by a fixed prolapsus of the iris before the 

* Practical Work on the Diseases of the Eye, &c. By Frederick Tyrrell : 
London, 1840. Vol. 2, p. 464. 

f The triangular knife of Richter, such as is shown in the drawing, may be 
advantageously modified by rendering it shorter, and thus increasing relatively 
its breadth. As thus modified, it will be less likely to wound the parts in the 
inner canthus, or have the iris to fall before it in a fold. 



edge of the knife, or from a fear, when there is great nervous 
agitation of the patient, that the muscles might contract too sud- 
denly on a free section and propel the vitreous humour. 

2. One for division of t/ie capsule, called the cystofome. A 
couching needle may be employed for this purpose, or the small 
hooked-knife or serpette of Boyer, which has a small curette at 
the other end of the handle occasionally useful in the removal of 
fragments of the lens* 

3. Those for the removal of the lens and capsule. — These are 
required in case it should not be deemed prudent, as in injury 
of the vitreous humour, to apply pressure to expel the lens, or if 
any opaque shreds of the capsule remain after the escape of the 
lens. A delicate hook, or cataract tenaculum, should be at hand 
for the extraction of the lens, and a pair of slender forceps for the 
removal of the shreds of capsule. 

4. Those for separating the lids and steadying the ball. — All the 
mechanical measures for this purpose have, as a general rule of 
practice, been discarded by modern surgeons, as the object can be 
much more safely accomplished by the fingers of the surgeon and 
his assistant. But in case the fissure of the lid be narrow, or the 
eye a little sunken, Pellier's elevator or Adams's speculum will 
be found useful, though especial care should be observed during 
the operation, that they do not make pressure on the ball so as to 
cause the escape of the vitreous humour. 

The chief points to be observed in the operation of extraction, 
are, that the incision through the cornea shall be sufficiently large, 
extending from a third to a little more than half of its circumfer- 
ence, smooth and semilunar in shape, and made in the cornea near 
its place of junction with the sclerotic coat, — that the opening of 
the capsule be effected without unnecessarily lifting the flap of 
the cornea, and without injury or contusion of the iris, and that 
the removal of the lens be effected slowly and carefully — to pre- 
vent the protrusion of the vitreous humour. 

1. Inferior section of the Cornea. (Inferior Keratomy. Pi. 
XLVIII. fig. 1.) 

1. Section of the cornea. — The patient and assistant being con- 
veniently placed, and the eye steadied as described above, the 
surgeon, holding the knife like a pen between the thumb and first 
two fingers, and resting the hand by the two smaller fingers on the 
zygomatic arch, enters the point perpendicularly to the rounded 
margin of the cornea, a little above the transverse diameter of 
the eye, and the twentieth of an inch from the anterior margin 
of the sclerotic coat — the handle of the knife standing in a hori- 
zontal direction, and the edge presenting downwards. As soon 
as the point becomes visible in the anterior chamber, the blade 
of the knife is to be brought in a direction perfectly parallel with 
the iris, and pushed by a sort of extension movement of the 
fingers steadily across the clear space of the anterior chamber, 
till the point touches the opposite side of the cornea, which it 
should traverse from within outward, at the same distance as 
before from the sclerotic margin, as shown in fig. 1. The knife 
is then to be carried on in the same direction, until the incision 
is nearly completed. But to avoid injuring with the point, the 
caruncula lachrymalis and other parts at the internal canthus, the 
handle of the instrument (the blade of which by its hold on the 
cornea commands the eye), is to be inclined gently during the step 



208 



SPECIAL OPERATIONS. 



last described, towards the temple, by a slight rotation of the 
hand over the joints of the phalanges which rest on the zygomatic 
arch. The incision of the cornea is now to be completed. The 
surgeon pushes the knife slowly on, pausing a moment before he 
divides the last attachment of the corneal flap in order to carry 
the end of a finger into the internal canthus to protect the parts, 
as well as to allow the contraction into which the muscles of the 
ball have been thrown by the incision to subside, as this might 
otherwise cause the sudden protrusion of the lens and vitreous 
body on the completion of the cut. As soon as the knife is re- 
moved, the upper lid is allowed to descend, and the eye kept 
closed for a few r moments before the other steps of the operation 
are proceeded with. During the section of the cornea, the opera- 
tor must be particularly cautious not to retract or twist the blade, 
as this would occasion a premature loss of the aqueous humour, 
and bring the iris under the edge. The cut must be made with- 
out sawing or pressure downwards, merely by a gentle onward 
movement, so as to divide the inferior segment of the cornea at 
the same distance from the sclerotic margin at which the knife 
was entered. When the patient has sufficiently recovered from 
the emotion caused by the section of the cornea, we proceed to 
the second stage of the operation. 

2. The division of the capsule. (Fig. 2.) — The assistant again 
raises the upper lid, observing the greatest care to avoid making 
any pressure on the ball. The operator depresses the lower with 
his fore finger, and bears softly with the end against the lower 
part of the ball, in order to cause a slight elevation of the cor- 
* neal flap, and render easier the introduction of the instrument for 
opening the capsule, as seen in fig. 2. The pressure serves also 
to advance the cataract toward the pupil, so as to facilitate the 
division of the capsule. 

If the serpette or cystotome of Boyer is employed, as shown 
at fig. 2, it must be insinuated gently with its back upward, and 
by a slight rotatory movement under the corneal flap, so as to carry 



the blade flat to the upper part of the pupillary opening. The edge 
is then to be turned downwards, and the capsule divided freely 
with some gentle movements of the point from side to side, as 
well as over each semi-circumference, avoiding carefully all pres- 
sure upon the lens, or any lesion of the iris. 

If the spear-pointed needle be employed, to which a decided 
preference is given by the German surgeons, the neck of it is to 
be passed under the lower margin of the flap, with the point di- 
rected towards the inner canthus, and the edges looking upwards 
and downwards. The needle is then to be retracted horizontally 
till the spear point comes opposite the pupil ; the point is next 
turned on the capsule, so as to divide it into several square pieces. 
The needle is then to be withdrawn flatwise, obliquely, and with- 
out lifting the flap. Jiingken merely divided the capsule by a 
single incision — but this, though it admits readily enough the es- 
cape of the lens, is an objectionable practice, inasmuch as it ren- 
ders the patient more liable to secondary cataract. 

3. Expulsion of the cataract. (Figs. 3, 4.) — If the incision in 
the cornea has been made sufficiently large, and the capsule freely 
divided, the lens is commonly dislodged immediately behind the 
cystotome, either by the contraction of the muscles of the ball, or the 
retraction of the divided capsule. If such should not be the case, 
the operator is to press gently against the ball, with the finger sus- 
taining the lower lid, until the lens stands with its largest diame- 
ter in the pupil, and its margin slides through, as shown in fig. 3. 
If deemed necessary, the scoop or curette may be introduced to 
favour the exit of the lens, or remove any fragments into which 
it may have been broken by its passage through the pupil. As a 
general rule, however, it is best not to employ the curette for 
either of these purposes, from the danger of giving rise to increased 
irritation. The fragments must necessarily be soft, and if they 
are not large, will speedily become dissolved; and the expulsion 
of the lens can be more safely effected by slight pressure with the 
handle of the cystotome over the upper lid, as shown in fig. 4. 
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OPERATION BY EXTRACTION.— INFERIOR SECTION OF THE CORNEA. 



Fig. 1. — Section of the cornea with the triangular knife of Richter and Beer. 

In the stage of the operation shown, the punctuation of the cornea has been made at its outer margin, and the 
point of the knife (e), glided across the anterior chamber in front of the iris, is brought out by a counter 
puncture on the side next the nose. The lids are separated by the fore and middle fingers of an assistant (a) 
and the fingers of the surgeon (b). The pressure of the ends of the fingers serves to steady the ball. The 
knife by being carried on cuts out at the lower semi-circumference of the cornea. 

Fig. 2. — Incision of the capsule with the cystotome or serpette of Boyer, which is introduced with the right hand 
of the surgeon. A cataract needle, as observed in the text, is very commonly substituted for this instrument. 

Fig. 3. — Vertical section of the ball, seen from the side. 

This drawing exhibits the tract of the lens in its expulsion from its seat, by the double influence of the pressure 
of the fore finger (d) on the lower lid, and the handle of the cystotome (c) on the upper. Atf the lens is 
represented in its natural position, before its dislodgement. At g the same lens is represented as having left 
its seat, with its lower edge tilted forwards by the slight force applied by the finger (d), pressing downwards 
and backwards the inferior segment of the iris (A), upwards and forwards the superior segment (i), and raising 
the flap of the cornea as it falls from the eye upon the nail of the finger below. 

Fig. 4. — Expulsion of the lens. — Front view of the same process described under fig. 3. 

Fig. 5. — Removal of any opaque portions of the capsule, seen remaining after the expulsion of the lens. 
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If by this means the lens is not readily made to lift the corneal 
flap and fall upon the finger nail of the surgeon, it may be removed 
from the lips of the wound with the needle or curette. 

If the pupil is clear, the operation is now terminated. Very 
frequently, however, the remains of the capsule, especially if it 
be opaque and more firm than natural, will be seen floating in 
the pupil, or more or less adherent to its margin. These may be 
removed with a pair of delicate forceps, carefully introduced, as 
seen in fig. 5, the lids being again separated for the purpose, 
either with the thumb and fore finger of the surgeon's other hand, 
or by the aid of an assistant. But it would be a safer practice 
to avoid making much traction on the shreds of the capsule through 
fear of causing an escape of the vitreous humour, and follow the 
advice of Mr. Tyrrell, allowing such portions to remain as are 
firmly adherent, and trust to getting rid of them subsequently by 
a needle operation. 

Dressing. — As soon as the operation is completed the eyes are 
to be closed, care being taken that the flap of the cornea lies in 
its proper position, and that no air has entered between the lips 
of the wound. If any bubble of air should be observed, it is to 
be driven out by a slight pressure upon the cornea with Daviel's 
scoop, or by merely rubbing the eyelids. The parts are to be 
wiped dry with a fine linen cloth, a small strip of adhesive plaster 
is to be applied over the lids, to hold them together, and a linen 
compress fastened by adhesive straps over the eyebrows, so as to 
form an easy but perfect shade for the eye; or (a plan to which I have 
commonly given the preference,) a light compress of old linen may 
be laid over the closed lids and kept applied by gentle pressure 
with linen strips, attached to the front and back portions of a close 
fitting cap. The patient is then put to bed in a darkened room, 
and the after-treatment conducted according to the principles laid 
down in the treatises upon this subject. 

Simple and safe as this operation would appear from the descrip- 
tion, it is subject during its performance to many dangers and 
difficulties, which cannot always be obviated by the most skilful 
and practised hand. The flap of the cornea should never, under 
any circumstances, exceed the five-eighths of its circumference, 
as it would otherwise increase the risk of the loss of the vitreous 
humour, and form a flabby fold liable to gangrene. If made too 
small, on the other hand, there is danger that the iris may become 
contused in the transit of the lens. The entering puncture ought 
also to be made nearly a line above the transverse diameter of the 
cornea, and the point of exit on the opposite side of the mem- 
brane usually as much below, in order that the flap may be less 
liable to be disturbed by the action of the lower lid. In piercing 
the cornea, it is possible that the point of the knife may be man- 
aged so badly as to enter in an oblique direction and get between 
the lamina: : this is more likely to occur if at the moment of trans- 
fixion the eye should be turned towards the inner canthus. If the 
error is soon detected, the knife may be retracted and entered 
anew ; but if it has penetrated far between the lamina?, all further 
proceeding should be suspended till the wound has completely 
healed. If the point should catch the iris, the knife should be 
slightly retracted so as to free this membrane. If from the pre- 
mature escape of the aqueous humour, after the counter puncture 
is made, the iris prolapses before the edge, it was the advice of 
Beer to press quickly with the end of the fore finger upon the cornea 
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over the blade of the knife, so as to cause the iris to recede, and 
allow the incision to be completed without injuring that membrane. 
When neither pressure nor friction with the end of the finger 
causes the iris to retract, we may, as directed by Mr. Guthrie, 
bring the relaxed cornea forward with the knife, pressing at the 
same time with the fore finger flat on the blade, and thus disen- 
tangle it from the iris so as commonly to get room to finish the 
section safely. Jiingken preferred to excise at once the portion 
of the iris prolapsed before the edge of the knife ; but it is better 
to try to effect the disentanglement, and when we cannot, espe- 
cially in those still more embarrassing cases where the iris falls for- 
ward so as to stick to the cornea, we should withdraw the kera- 
tome if the iris be threatened with much injury, and finish the 
incision with a small curved and probe-pointed knife, or a fine 
pair of curved scissors. The injurious consequences, however, 
of shaving off* a portion of the pupillary margin of the iris has been 
much overrated, and it is frequently found better to make this 
sacrifice than to risk the ultimate success of the operation, by 
more than one or two gentle efforts to disentangle it from the 
edge of the knife. Should the assistant allow the upper eyelid 
to slip from under his fingers, which ought never to happen, the 
operator should stop the progress of the knife until the lid is 
again raised. If this accident happen in the method by incision 
of the upper half of the cornea (described at p. 210), the canthus 
is liable to be injured by the upturned edge of the knife. If it 
occur during the lower section, it will most likely invert the flap 
formed, and cause a sudden prolapse of the lens and vitreous hu- 
mour. The loss of the humour may occur, also, as the conse- 
quence of undue pressure upon the eyeball with the finger, or from 
muscular contraction merely, especially if it be found more fluid 
than usual. The eyelids in either case have to be closed imme- 
diately, and retained in that condition with adhesive plaster, as 
no attempt to restore the prolapsed humour will be found bene- 
ficial. A loss of a small portion of the vitreous humour may not 
be attended with any disadvantage. The loss of a third or even 
a half of it, according to Sichel, will occasionally be replaced 
by the secretion of aqueous fluid, or a re-development of the vi- 
treous humour, to such an extent as to restore the function of the 
organ. 

During the opening of the capsule also, many circumstances 
may arise embarrassing to the operator. The pupil may contract 
and prevent the discharge of the lens; the cataract may crumble 
into pieces, or if soft, become diffused ; parts of the capsule may be 
left behind, or the iris and vitreous body prolapse. 

If the contraction of the pupil is only the consequence of too 
strong a light falling into the eye, this may be easily remedied ; 
but if it should not dilate sufficiently after the eye is more shaded 
and has recovered from irritation, the margin of the iris may be 
divided with Maunoir's scissors, and, according to Rosas, without 
any ill consequences, the small wound closing after a few days. 
If the eye be very restless, it is hardly possible to open the cap- 
sule without injuring other parts ; in such cases Jiingken has given 
the very doubtful advice, to perform this operation in a darkened 
room, taking care to give the needle the proper direction. 

Sometimes the cataract adheres more firmly to the capsule, and 
cannot be detached, either by slight pressure or by Daviel's scoop, 
Here it becomes necessary to take hold of the lens with a fine 
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hook, and draw it out. If the posterior wall of the capsule is also 
found opaque after the removal of the lens, Morenheim and Beer 
have directed either that it be divided with a cataract needle in 
different directions, until part of the vitreous body enters between 
the lips of the incisions, so as to hold them asunder; or that the 
cataract hook be inserted into the capsule and turned several times 
round on its axis, in order that this, with a part of the adherent 
vitreous body, may be extracted from the eye. If the iris prolapse 
and be retained between the margins of the wound in the cornea, 
we will best promote its retraction by gently rubbing the closed 
upper eyelid upon the bulb, and then by suddenly opening it, let 
a strong light fall into the eye. 

2. Oblique section of the cornea. Oblique Keratomy. 

Process of Wenzel. — This process does not differ from the pre- 
ceding but by the direction in which the cornea is cut, and in the 
incision of the capsule being made at the same time with that of 
the cornea. The knife used is of an elliptical shape. It is held 
between the thumb and first two fingers, and inclined obliquely, 
so as to form above, an angle of about 45 degrees with the hori- 
zontal diameter of the ball — its point presenting perpendicularly to 
the surface of the cornea at the middle of its superior and external 
fourth. The knife is then to be entered through the cornea and 
passed across, so that the point shall emerge exactly opposite, at 
the middle of the lower and internal fourth. When the point, in 
traversing the anterior chamber, comes opposite the outer edge of 
the pupil, it is to be inclined backwards so as to cut the capsule ; 
then brought again to its first direction and carried on to make the 
counter puncture. When the section of the cornea is completed, 
it is semicircular, and will differ from the preceding only in its 
direction being diagonally across the eye. In its other stages, 
the operation is precisely the same as the one just described.* 

The oblique section constitutes an eligible operation, but is 
now employed less frequently than the inferior, which is the most 
easy, or the superior, which possesses in a still greater degree, 
all the advantages attributed to the oblique. 

Wenzel's plan of opening the capsule with the point of the 
knife during the section of the cornea, is considered hazardous; 
and as it presents no peculiar advantage, save that of shortening 
the operation, it has been entirely abandoned — surgeons prefer- 
ring to open the capsule at a second step, as in the operation 
already described. The operation by oblique section of the cor- 
nea may, therefore, be considered as divided into three stages, 
like the other modes of extraction. 

3. Upper section of the Cornea. Superior Keratomy. 
Practised in the first instance in exceptional cases, this has lat- 
terly been extolled as the most appropriate in general, by Mac- 
kenzie, Lawrence, Green, Guthrie, Alexander, Graefe, Jaeger and 
Dupuytren. It is somewhat more difficult of execution than the 
other processes, exposes the upper lid to the danger of being- 
cut with the knife, and does not afford quite the same facility for 
the opening of the capsule and the extraction of the lens. And 

* By Mr. Lawrence and many other distinguished surgeons, the lancet-pointed 
or elliptical knife of Wenzel is, in the various modes of extraction, preferred to 
the triangular knife of Beer, in consequence, as they believe, of its entering the 
cornea more readily. 



in addition the convulsive contraction of the muscles which turn 
the eye upwards, is sometimes such as to render this section of 
the cornea difficult and even dangerous. But, on the other hand, 
it possesses the incontestable advantages of diminishing the chance 
of evacuation of the aqueous and vitreous humours, and wholly 
prevents the possibility of the separation of the corneal flap during 
the cure by the action of the lids, or its irritation by the cilia?, 
which, after the inferior section, is found so often the cause of the 
flap falling into suppuration and gangrene. The tears flow more 
readily, and are less liable to irritate the wound, which cicatrizes 
promptly. The iris is less liable to be cut in the corneal incision, 
and less prone to hernial protrusion during the cure. And, more- 
over, if the flap should become opaque, to which there is always 
more or less tendency, the opacity presents less obstruction to 
the sight than in cases where the section has been made below. 

The same instruments are employed in this operation as the 
two preceding. Jaeger and Guthrie have devised double-bladed 
knives, one blade sliding on the other, in order to insure a safer 
and more regular division of the cornea ; but the bulk of these 
instruments is said to more than counterbalance any peculiar 
advantage which they possess. 

It is possible for the surgeon to effect the superior division of 
the cornea, by sitting as ordinary, in front of the patient. Most 
operators, however, prefer, and with reason, to place themselves 
behind the patient, and raise the upper lid with the fingers of one 
hand, while the inferior is depressed by an assistant standing in 
front. The knife is then to be held in the right hand for the 
right eye, and in the left for the other, the cutting edge turned 
upward, the surgeon taking a point of support for the hand by 
resting the little finger upon the temple above the zygomatic 
arch. 

The punctuation of the cornea is to be made by applying the 
point of the knife perpendicularly upon the cornea, a little above 
its transverse diameter, and about the twentieth of an inch from 
the margin of the sclerotic coat. As soon as the point has en- 
tered the anterior chamber, the handle is to be inclined backwards, 
in order to bring the point horizontal and avoid the wounding of 
the iris. The counter punctuation is to be made at a point exactly 
opposite the place of entry, and the section completed by carrying 
the knife steadily on, as in the ordinary operation. The division 
of the capsule, and the expulsion of the lens, are effected as in the 
processes already described, with the exception that in dislodging 
the lens, gentle pressure is to be made on the inferior lid, from 
which the fingers of the assistant are to be removed, while the 
surgeon draws the superior well up to prevent its offering any 
obstacle to the exit of the lens. 

Extraction by the process of Mr. Scott. — Mr. Scott,* consider- 
ing that the chief difficulty and danger attending the extraction of 
cataract arises from the force required in the transfixion of the 
cornea with the knife commonly employed, has invented one of a 
peculiar sabre-like shape, narrow in the blade, which he asserts 
can be introduced with the same facility as the needle, and covers 
the iris so well by the convexity of its edge, as to protect that 
membrane against the risk of being wounded. 

* Cataract and its Treatment, comprising an Easy Mode of Dividing the Cor- 
nea for its Extraction. By John Scott, Senior Surgeon to the Royal London 
Ophthalmic Hospital. London, 1843. 
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" The back of the knife describes a sixth part of the circum- 
ference of a circle, the radius of which is ten lines. The chord 
of the arc formed by the back of the knife is, of course, also ten 
lines in length, being equal to the radius of that circle ; it is, 
therefore, greater by four lines than the diameter of the cornea, 
and the blade is consequently quite long enough to complete the 
section of that membrane without difficulty. The knife is two 
lines in width at the heel, whence it gradually tapers to the point; 
it also increases uniformly in thickness, as well as in width, from 
point to heel, so as to occupy completely the aperture it makes in 
the cornea, for the purpose of preventing the escape of the aqueous 
humour. 

" In making the upper section of the cornea with this knife, it 
is to be held in the usual manner, between the thumb and two 
fore fingers, the two other fingers resting on the patient's cheek, 
and the handle of the knife slightly inclined towards the side of 
the face, while the point punctures the cornea on its temporal 
margin. The handle of the knife is then to be brought upwards 
with a sweep as the blade traverses the anterior chamber ; and 
when it has punctured the nasal side of the cornea, the handle 
will be nearly at a right angle with the temple. The knife is then 
to be carried completely across the anterior chamber. In doing 
this, great care must be taken to press firmly downwards with the 
back of the instrument, so that the wound may not be unnecessa- 
rily enlarged by its cutting edge. This being accomplished, the 
point of the knife will have reached the nasal canthus of the orbit, 
and its cutting edge will be so far beyond the pupillary margin of 
the iris that it cannot be readily divided in completing the section 
of the cornea. The point of the knife is then to be carried 
upwards, the handle being slightly inclined in the opposite direc- 
tion. The section of the cornea on its nasal side will now be 
complete, a small portion at the upper and outer part only remain- 
ing to be divided; and this is readily done in the withdrawing of 
the instrument." 

Upper section of the cornea by the process of M. Bodinier.* 
This gentleman has devised an ingenious instrument, for making 
the section, consisting of a knife and needle conjoined, which has 
long been a favourite idea with some of the German surgeons. 
The needle is shaped like the back of a Richter's knife, supposing 
this to be severed by a longitudinal cut from the blade, with the 
exception that it is longer in the shank, and has a triangular cutting 
edge at the- point. The knife, of the shape of the blade left by 
the same supposed longitudinal cut, can be withdrawn at will into 
the handle, or pushed by a button along the needle, up to the 
triangular point of the latter. 

M. Bodinier rests the head of the patient upon a pillow, which 
he places upon his thighs. He then raises the upper lid with 
the fore finger of one hand, rests the pulpy end of the middle 
finger upon the internal canthus, so as to steady the ball and 
partly depress the lower lid. He then with the instrument in the 
oIIilm' hand, punctures the cornea with the needle, (the blade being- 
retracted in the handle,) passes it in front of the iris till it comes 
opposite the pupil ; next he passes it through the pupil and freely 
lacerates the capsule of the lens ; after which he brings it again 
in front of the iris and makes a counter-punctuation of the cor- 
* These pour la Doctoral en Chirurgie. Paris, 1844, by J. V. Bodinier, M. D. 



nea on the side next the temple. The cornea is now spitted as it 
were with the needle, which holds the ball firm, and admits of the 
blade being pushed forward with the thumb, so as to make, ac- 
cording to this surgeon, the section of the upper half of the 
cornea with great precision and safety. The instrument is then 
withdrawn, and the lens, if it does not fall forward of itself, is 
to be removed in the usual mariner. Among the many advan- 
tages of this process enumerated by M. Bodinier is that of its 
enabling the operator to dispense with the aid of assistants. 

4. Lateral section of the Cornea. Method of M. Furnari. 

This process, like the two just described, is altogether new, and 
requires to have its merits further tested before it can be assigned 
any rank in practice. 

The instruments required are, 1, a double lance-headed knife, 
which consists of an ordinary lance-shaped blade, from the point 
of which projects another minute lance-shaped knife formed like 
a cataract needle, and slightly curved so as to divide the capsule 
of the lens, while the larger instrument makes a lateral section of 
the cornea: 2. Forceps of a peculiar kind, with scooped and 
dentated points, for seizing the lens and capsule — the place of 
which, however, may be well supplied by those of the ordinary form. 

The patient and operator being placed as in the usual process 
for extraction, and the lids separated, the smaller lance is to be 
entered at the transverse diameter of the cornea, about the twen- 
tieth of an inch from the sclerotica. It is to be carried horizon- 
tally forwards through the anterior chamber, and at the time it 
comes opposite the centre of the pupil, the larger lance which 
follows it will be found to have made a section of the cornea suffi- 
ciently large for the exit of the lens. The handle is then to be 
inclined slightly forward so as to throw the smaller instrument on 
the capsule, which is to be divided in a zigzag direction. The 
knife is then withdrawn, and through the opening in the cornea 
the pincers are introduced to seize the opaque body, which is to 
be removed by gentle traction. If the lens be soft, and break in 
pieces, such of the fragments are to be removed as can readily 
be got away, and the remainder broken up, trusting to their 
ultimate removal by solution, as in the ordinary process by divi- 
sion. If the lens be hard and large, a circumstance rarely met 
with, it is to be broken up with the forceps and the frao-ments 
removed. 

The advantage of this process, according to M. Furnari, is the 
smooth and regular incision of the cornea, obtained by puncture 
merely, and of but small extent, which prevents the prolapsus of 
the iris, the loss of the vitreous humour, and the introduction of 
the edges of the lids between the lips of the incision. The instru- 
ments, however, are not of easy fabrication, and the method, on 
the whole, seems to present few advantages over the following, 
which I have in two instances, when the. lens was small and hard, 
successfully practised. It is moreover liable to the same objec- 
tions, viz: the liability, from the repeated introduction of the 
forceps, of irritating the iris as; well as the cornea, especially 
when the lens, in attempting to-withdraw it, is found of a size 
disproportionate to the corneal section. The latter objection, how- 
ever, might readily be obviated by the use of an instrument with 
a broader blade, or by enlarging the previous incision with the 
knife or scissors. 
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Extraction through a section of one-third of the circumference of 
the cornea. — This is the method usually adopted when the lens 
has fallen spontaneously into the anterior chamber, or gets there 
by accident in the operation for couching or division. " Of the 
reality of some of the advantages attending this process," says 
Mr. Mackenzie, " 1 am able to speak decidedly, as I have em- 
ployed this method of extraction in a variety of cases. I prefer 
it when it is my object to extract a capsular cataract, or when I 
have reason to believe that the vitreous humour is dissolved. 
The following is the plan which I have successfully adopted in 
cases of capsular or sitiquose cataract, the lens having been 
absorbed, either spontaneously or in consequence of an accidental 
wound of the capsule, or removed by previous operation. I place 
the patient in a horizontal position, and pass a curved needle 
through the sclerotica, with which I gather together the opaque 
capsule into a mass, which I then push through the pupil. With 
the ' common' extraction knife, I open the upper or temporal edge 
of the cornea to a third of its extent. I then introduce a hook, 
lay hold of the capsule, and either immediately extract it, or, if I 
find this opposed by any adhesion, turn the instrument (hook) 
round on its axis till the membrane is detached. In one case 
in which I found the capsule so strongly adherent to the iris 
that I was afraid I might sooner sever the latter from the 
choroid than extract the capsule, I contented myself with pro- 
lapsing the capsule through the wound of the cornea, clearing 
in this way the pupil, and restoring a very useful degree of 
vision. Under such circumstances, the iris scissors might be 
very advantageously employed in dividing the half detached 
surface."* 

Mr. Travers, Sir W. Adams and others, have employed a simi- 
lar process for the extraction of firm cataracts through a small 
section of the cornea. The pupil being previously well dilated 
with belladonna, which can always be safely done when the cor- 
nea is opened to but a small extent, a small bent needle is passed 
through the sclerotica to slit open the capsule, and tilt the lens 
forward into the anterior chamber through the pupil. In this 
position it is fixed by the needle, which is then committed to the 
charge of the assistant. The surgeon then opens the circumference 
of the cornea to one-third of its extent, withdraws the needle and 
introduces the hook, with which he lays hold of the lens and 
extracts it. In the two instances above alluded to, in which I 
have operated by the small section of the cornea, I succeeded in 
laying hold of and removing the lens by a small curved needle 
introduced through the corneal wound; and notwithstanding the 
pupil had contracted considerably after the section of the cornea, 
its edges yielded to the slight effort which was required to with- 
draw the lens. The circumstance of the pupil nearly always 
contracting after the corneal section, however large it had been 
expanded before under the influence of belladonna, renders the 
process inappropriate when the lens is large. But, as the lens 
when large, is usually found soft or fluid, the operation should 
be finished in the manner several times employed by Mr. Travers, f 

• Treatise, p. 699. 

-(■ This practice of Mr. Travers was a modification of that of Mr. Gibson, of 
Manchester, who, in order. to avoid the protractedness of the cure by division, 
was in the habit of first breaking up the lens by a needle through the sclerotica, 
and two or three weeks afterwards making a small section of the cornea, and 
scooping out the fragments. 



viz: by rupturing the capsule either with the point of the extrac- 
tion knife, at the time of the section, or by a needle subsequently 
introduced. The cataract, if fluid, will then discharge itself with 
the aqueous humour — if flocculent, it takes an oblong shape, and 
frequently passes out entire — if caseous, it may be removed piece- 
meal wilh the curette ; and should any portion of the capsule be 
found opaque, it may be taken away with the hook or forceps. 
By this process, no necessity exists for making lateral pressure on 
the ball, and the risk of the escape of the vitreous humour is in 
consequence thereby greatly obviated. 

5. Mixed method of Quadri. 

This consists of a combination of the ordinary method of de- 
pression with keratonyxis. A needle is first introduced through 
the sclerotica to depress the lens ; another needle, to which a 
small pair of forceps is attached, is then introduced through the 
cornea in order to seize the fragments of the capsule and destroy 
them if soft, or draw them outwards through the corneal punc- 
ture, if they are found resisting. The method, however, has not 
been received with favour. 

Remarks. — From the description of the various methods for the 
removal of cataract, it will be found that each is attended with 
its peculiar advantages and inconveniences, and that no one can 
be selected as suited to universal application. As a general con- 
clusion, it may be said that the process by division and solution 
is the safest method ; that by depression, the most speedy; that 
by extraction, the most complete, but at the same time the most 
hazardous and requiring the greatest amount of experience and 
manual dexterity, since, unlike the two former, if not at once 
successful, it leaves no chance for relief by any future proceeding. 
It may, moreover, be urged that extraction is contra-indicated in 
all cases, except when the lens is small and hard, the eye promi- 
nent, the anterior chamber of good size, and the condition of the 
eye, as well as the general health of the patient, sound and satis- 
factory. 

ON SECONDARY CATARACT. 

Every obstruction in the posterior chamber of the eye, caused 
by parts of the lens or capsule remaining after the operation, is 
called secondary cataract. 

The portions of the lens left, after the operation by division, 
generally disappear by solution ; the eye in general only requiring to 
be guarded against external injuries, and the pupil occasionally 
dilated with belladonna. When the fragments do not appear to 
diminish after repeated division with the needle, it has been pro- 
posed to assist their solution by puncturing the cornea and dis- 
charging the aqueous humour. A safer plan, however, and the 
one more commonly practised, is to remove them with the nee- 
dle by the posterior operation for depression, or extract them by a 
small incision through the cornea. 

The only remedy for capsular secondary cataract is its removal 
by one of these methods last named, absorption having no effect 
upon it. If the capsule be not very thick or tough, which may 
be told by its being of a grayish hue, it is best, after dilating the 
pupil with belladonna, to detach it at the circumference with a 
needle, introduced through the sclerotic coat or cornea, and re- 
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move it from the axis of vision, or at least clear a space in its 
middle so as to form an opening corresponding to the pupil. If 
the capsule be very firm and parchment-like, as it usually is when 
it presents a glistening white aspect, it is not easily divided with 
the needle. It may then be loosened, rolled on the needle, and 
depressed into the vitreous humour. It will frequently, however, 
be found to reascend as soon as the pressure of the needle is 
taken off. It may become then necessary to make a small puncture 
in the cornea, and extract it with the hook or forceps. If parts 
of the capsule have grown adherent to the pupillary margin, the 
points of connection may be detached — if small, by the posterior 
operation with the needle ; but if the adhesion is very extensive, 
and complicated with an organized layer of lymph obstructing the 



pupil, the formation of an artificial pupil will be found the best 
resort. 

ARTIFICIAL PUPIL. 

The formation of an artificial pupil consists in the establish- 
ment of a new opening through the iris, and is required in a vari- 
ety of cases, which for convenience, may be divided into the 
simple and complicated. The simple consists of the closure or 
the accidental obliteration of the natural pupil (artresia pupilltz), 
resulting from the effusion and organization of lymph between 
its edges, or that of a layer covering the front of the iris ; or when, 
the pupil remaining natural, the central portion of the cornea has 



PLATE XL1X-ENTR0PI0N. PTERYGIUM. ARTIFICIAL PUPIL. STAPHYLOMA. 

ENTROPION. 

Figs. 1 and 2.— Excision of the tarsal cartilage. (Process of Saunders.)— A thin plate of horn (a) is passed 
under the lid and held by an assistant, who at the same time draws the edge of the lid down upon it with the 
forceps (b). The skin has then been divided near the palpebral fissure, dissected upwards, and an incision 
made down upon the horn plate through the conjunctiva and margin of the tarsal cartilage. The cartilage is 
then seized with the forceps (c), as shown in the drawing, and excised near its free border with the curved 
scissors (d). The edges of the skin are then to be united with three sutures, as shown in fig. 2. 

Fig. 3.— Section of the tarsal cartilage for the cure of entropion. (Process of Guthrie.)— Two vertical incisions 
have been made in the lid, and an elliptical portion of skin excised between them, and the wound closed by 
two ligatures passed in the form of loops through the lower segment. The edges of the lateral sections are 
closed by two looped threads. The free ends of the ligatures are then attached by an adhesive strap to the 
forehead, so as to keep the middle part of the lid elevated and allow the lateral cuts to heal slowly by granulation. 

PTERYGIUM. 

Fig. A.— Excision of the pterygium with the. bistoury and scissors. (Process of Rognetta.) 

ARTIFICIAL PUPIL. 

Fig. 5. (Process of Cheselden.) — A needle with a cutting edge has been introduced behind the iris, and is seen 

dividing it from behind forwards. 

Fig. 6. (Process of Sharp and Adams.) — Transverse incision of the iris from before backwards. 

Fig. 7. (Process of Janin.) — Vertical section of the iris with a pair of fine scissors introduced through a wound 

previously made in the lower portion of the cornea. 

Fitr. 8. (Process of Maunoir.) — Double vertical incision of the iris, made through a similar opening in the cornea. 

Fi<r. 9. (Process of Gibson.) — Excision with the hook and scissors of a portion of the iris. In the drawing, instead 

of the iris being hooked out and excised at the outer margin of the corneal incision, according to the usual 
process of this author, the centre of the imperforate iris has been raised with the hook and the scissors introduced 
through the wound, to remove the elevated fold. 

Fig. 10. (Process of Scarpa.)— Detachment of the iris at its superior and internal border with a cataract needle. 

Fig. 11. (Process of Langenbeck.) — Detachment of the iris and insertion of the flap in the wound of the cornea. 

Fig. 12. (Process of Langenbeck.) — Extension of the natural pupil— one margin of which is drawn down with a 

delicate hook, and left wedged between the lips of the small corneal incision. 

Fia-s. 13 14 15. (Process of the Author.) — A puncture is made through the outer margin of the cornea with a 

cataract knife, the point of which, as shown in fig. 13, is carried also through the iris from before backwards, 
but without injuring the lens or its capsule. Through the opening in the cornea is introduced a delicate probe- 
pointed pair of scissors— one blade of which is passed also through the opening of the iris, and behind this 
membrane to near the centre of the former pupil, as shown in fig. 14, in order to make the transverse cut. A 
quadrangular pupil is immediately formed, provided the iris is healthy and not adherent on its posterior surface, 
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become opaque, so as to prevent the rays of light entering in such 
a direction that they may impinge upon the retina. The cases of 
complication are, 1st, those in which the pupil is closed and the 
iris adherent by its posterior face to the capsule of the lens (syne- 
chia posterior), the whole iris, and particularly the new membrane 
closing the pupil, being more or less concave on the front surface, 
and the affection almost always in addition accompanied with 
capsular cataract ; 2d, those in which the iris is adherent by its 
anterior face to the cornea (synechia anterior), the consequence of 
inflammation merely, or the result of a prolapsus of the iris through 
a wound or ulcer of the cornea, and which may or may not be 
complicated with cataract. Either of these cases of synechia may 
be complicated with flattening of the cornea, with opacity of this 
membrane to a greater or less extent, with staphyloma of the cor- 
nea or sclerotic coat, or with glaucoma, amaurosis, or great atro- 
phy of the vitreous humour (synchisis). The latter three, however, 
are complications which render useless all attempts at operation, 
for they necessarily imply a destruction of the function of the 
retina. 

The conditions necessary to success, or rather those which jus- 
tify the operation for artificial pupil, are the following. 

1. That the eye should be free from existing inflammation, or 
any serious alteration of its deep-seated contents, such as atrophy 
or dropsy of the ball, varicose condition of the choroid coat, ac- 
companied with thinning of the sclerotica, and the system clear of 
any general taint, such as that of syphilis or scrofula. 

2. That the cornea should be transparent over at least a fourth 
or third of its surface, free from staphylomatous projection, and 
without any opaque effusion within the anterior aqueous chamber. 

3. That the retina should have preserved its sensibility, and be 
capable of distinguishing between light and darkness, whatever is 
the degree of morbid alteration for which relief is demanded. 

4. That the other eye should be incapable of'useful vision; for 
if it were, the new pupil of the opposite side could not be estab- 
lished in parallelism with the other, and the patient, without 
seeing better, would be exposed to the risk of sympathetic inflam- 
mation of the better eye, which might result in its destruction. 

Remarks. — The age of the patient influences also considerably 
the prospect of success. In young subjects, in consequence of 
their indocility during the operation, and the proneness of the eye 
to consequent inflammation, the chance of ultimate success, all 
other circumstances being the same, is not so great as in the 
adult ; and in very old persons, though inflammation is little liable 



to follow, the result has usually been still less happy. In the 
simple cases requiring operation, we should, when the cornea is 
wholly transparent, make the new pupil as near as possible upon 
the site of the old, in order to avoid any liability to strabismus. 
In that variety in which the cornea is merely opaque at the centre, 
we have a choice of the whole periphery of the iris for operation. 
An artificial pupil formed in the lower hemisphere of the iris, will 
be found to admit the greatest amount of light. One on its outer 
side will, if the cornea be opened, be most easily formed and 
with the least risk of instrumental injury, affords a wide range of 
vision, and if strabismus should follow, it will be of the internal 
and least disagreeable kind. From these considerations I have 
always under such circumstances preferred, in my own operations, 
the external hemisphere for the seat of the new pupil, and have 
had good reason to be satisfied with the choice. If it be made on 
the side next the nose, the prominence of that organ will interfere 
with the sight, and an external squint will be sure to follow. If 
it be formed in the upper segment of the iris, the upper lid will 
shade it to a greater or less extent. But when the opacity in- 
volves not only the centre but the adjoining part of the structure 
of the cornea, we have not the same freedom of choice, as it is 
necessary to make the opening opposite the clearest portion of 
this membrane. And if the cornea be opened for the purpose, 
the puncture should be made through its opaque portion, as this 
heals as readily as any other, and we avoid the risk of increasing 
the extent of the opacity. The section of the iris should, how- 
ever, be made if possible on a part which has not suffered from 
previous disease, as the orifice will be found less likely to close 
up by subsequent inflammation. But when the opacity extends 
from one side but a small degree beyond the centre of the pupil, 
we may sometimes avoid the necessity of this delicate operation 
by a division of one of the recti tendons and its adjoining fascia, 
so as to produce a squint in the opposite direction, and turn the 
transparent portion of the cornea more in front. 

I have four times practised this operation* — twice upon the 
superior rectus, once upon the external, and once upon the 
inferior — the last of which was attended with the most decided 
improvement of vision. Nothing more, however, than a consi- 
derable alleviation is to be expected by this operation, as the 
relative position of the opacity and the pupil must still remain the 
same. 

* Two of these operations were performed as early as the winter of 1840 
before the class of the Philadelphia Hospital. 



which ultimately assumes the form shown in fig. 15, which has been copied from nature four years after the 
performance of the operation. 
Fig. 17.— Probe-pointed needle, curved and cutting near the point, occasionally used by the author instead of the 
scissors for the division of the iris. 
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Fig. 16.— Removal of an elliptical portion of the protuberant cornea, as performed by the Author.— The cornea, 
which is most opaque and prominent at its outer portion, is turned inwards towards the nose. Two incisions 
forming an ellipsis have been made with a delicate scalpel through the surface of the thickened mass of the 
cornea, opening at their inferior extremity into the aqueous chamber. The lower end of the flap thus loosened 
is raised with a hook, and the piece detached completely with the iris scissors. The aqueous humour escapes, 
and the margins of the divided cornea come tooether. 
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As regards the complicated cases, — the anterior or posterior 
adhesions of the iris, and the opacity of the lens or its capsule, are 
not positive counter-indications to the operation, though they ren- 
der it more difficult, and influence very considerably the choice 
as regards the manner in which it should be performed. 

To be serviceable, an artificial pupil should be at least from 
half a line to a line and a half in diameter. Below this size 
vision would be but imperfect, however good was the condition 
of the retina — and it would be confused if the size of the opening 
was much greater. 

There are between fifty and sixty processes, differing more or 
less from each other, which have been devised for this operation, 
the greater part of which involve the destruction of the lens even 
when it is not opaque. They may all, however, be arranged 
into four classes or methods : viz., by incision (Cheselden), excision 
[Wenzel), detachment of the iris (Scarpa), and extension of the 
natural pupil (Langenbeck). 

First method. 
Incision. Corectomia—Iridotomia. — Devised and put in practice 
by Cheselden, this method has been variously modified by differ- 
ent surgeons. 

1. Process of Cheselden. (PL XLIX. fig. 5.) — The patient is 
placed as in the operation for couching a cataract. A narrow, 
thin, sharp knife, pointed like a needle, or a sort of needle with 
an edge on one side, is to be passed through the sclerotica, as 
in the ordinary operation for couching, and carried flatwise be- 
hind and parallel with the iris. The cutting edge of the knife is 
next to be turned in front, and the point passed through the iris 
into the anterior chamber ; the operator now, pressing with the 
edge from behind forwards, divides the iris transversely as he 
withdraws the instrument. The incision should be nearly a quar- 
ter of an inch long. The iris gapes, forming an oblong pupil, 
with its greater diameter in the direction of the cut. In Chesel- 
den's first operation the division was made above the transverse 
diameter of the iris — the second a little below it; both appear to 
have been equally successful. 

2. Process of Sharp and Sir W. Jidams. (PI. XLIX. fig. 6.) 
— This process is precisely the same as that of Cheselden, with 
the exception that the iris knife invented by Adams, is entered— 
with its edge looking backwards — through the sclerotica about a 
line behind the iris, and carried across the anterior chamber, after 
being made to penetrate through the iris from behind forwards, 
a little less than one-third of its width from its ciliary margin, 
and in its horizontal diameter. The division of the iris to about 
one-third part of its diameter, is to be delicately made from 
before backwards by one or more strokes with the knife, for fear 
of detaching it from the ciliary ligament. The division of the 
iris in this way, as has been observed by Mr. Lawrence, is not, 
however, alway seasily effected. If the lens has been lost, there 
is a want of resistance, and the iris gives backwards before the 
edge of the knife, in the direction of the vitreous humour. If the 
iris be thickened and hardened by disease, it is questionable if its 
division with this instrument would be practicable without the em- 
ployment of such force as would detach it from the ciliary margin 
—or, if made, that the opening would not speedily close again by 
adhesive inflammation. But if it be found in a healthy condition, 



a good-sized pupil may be obtained by this process. When the 
closure of the pupil is complicated with cataract, Sir W. Adams 
recommends that the capsule and lens should be freely divided 
with the iris knife, the larger portion of the fragments brought 
into the anterior chamber, and the remainder left between the 
edges of the divided iris so as to prevent their uniting by the first 
intention — a measure little likely to be attended with benefit, for 
if the fraornent thus interposed was quickly absorbed, it would 
fail to effect the object ; and if not absorbed, it would be likely to 
excite inflammation of the divided iris. 

3. Process of Janin. (PI. XLIX. fig. 7.)— Two important 
modifications characterized the method of this surgeon. A pre- 
vious opening was made in the cornea, and the iris divided ver- 
tically. 

Incision of the cornea. — A puncture through the lower half of 
the cornea is made with the cataract knife of Wenzel, as in the 
operation for extraction. 

Section of the iris. — A pair of fine curved scissors, with one 
sharp and one probe point, is then introduced flat into the anterior 
chamber and carefully opened. The sharp point pierces the iris 
at its lower border, and is carried up vertically behind it till the 
end of the other blade comes in contact with the junction of the 
cornea and sclerotic coat. By closing the blades a vertical sec- 
tion of the iris is made at a single cut. In some of the cases of 
Janin, a cataract which existed at the time was extracted through 
the new pupil. 

Process of Maunoir. (PI. XLIX. fig. 8.)— In this process, 
which is but an improvement on that of Janin, the section of the 
cornea is limited to a third or a fourth of its circumference. 
Instead of a single, there is a double incision made in the iris, 
with a pair of angular scissors, pointed like those of Janin ; the 
two incisions meeting so as to form a A , the point of which cor- 
responds with the centre of the pupil, and the base to the cir- 
cumference of the cornea. By this double section, the radiating 
fibres of the iris, according to Maunoir, are twice divided. The 
triangular flap thus separated, has been known to retract sud- 
denly toward the circumference of the cornea, leaving at the 
moment a free opening for the passage of light. In the course 
of a few days, the apex of the triangle is usually found widened, 
so as to form an orifice of a quadrangular shape by the side of the 
old pupil. 

Process of Velpeau. — This is but the first step of the process of 
Wenzel, described further on. By means of a small, narrow- 
pointed, double-edged knife, shaped like the lancet known as the 
serpent-tongued, he penetrates the cornea as in the operation for 
cataract by extraction. W T hen the knife has entered the anterior 
chamber, he directs the point backwards through the iris into the 
posterior chamber. The point, after passing for two or three lines 
along the posterior surface of the iris, is again brought into the 
anterior chamber. The course of the knife is now continued on till 
it punctures the cornea on the opposite side, and makes a sort of 
rounded incision of the fold of the iris which has been raised on the 
knife — leaving the little flap cut from the iris holding by a narrow 
pedicle. This flap afterwards rolls upon itself so as to leave a gap 
for the pupil. With the same instrument, it would be possible to 
completely detach the flap, so as to convert this process by incision 
into one for excision. 
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Second method. 

< 

Excision. Corectomia — Iridectomia. — This method, devised 
by Wenzel in 1780, has been variously modified by different sur- 
geons. 

Process of Wenzel. — This process consists in the division of 
the cornea and iris, with the cataract knife, as in the process of 
Velpeau. Wenzel opened the cornea to the same extent as in 
his method for extraction. He then raised the cornea, seized the 
loosened Hap of the iris with a pair of forceps, and detached it at 
its base with a pair of small probe-pointed scissors, so as to obtain 
a circular opening. 

Process of Pliysick. — After the opening of the cornea, Dr. Phy- 
sick proposed to remove a circular piece from the iris with a pair 
of sharp punch forceps, though I am not aware that the suggestion 
has ever been carried into practice. 

Process of Guerin. — This surgeon opened the cornea in the 
manner of Wenzel, and made with the keratome a vertical and 
transverse section of the iris, so as to form four small flaps. But 
as these do not separate to form a pupil, it has been found neces- 
sary in addition to excise the angles of the flaps with the scissors 
of Maunoir. This process has but little to recommend it. 

Process of Gibson, of Manchester. (PI. XLIX. fig. 9.) — A 
puncture of the cornea to the extent of three lines is made with 
the cataract knife at the usual place for extraction. The knife is 
then withdrawn, and when the aqueous humour escapes, a fold 
of the iris falls over the incision and closes it like a valve. By 
light pressure on the upper and internal part of the ball, this fold 
is made to protrude between the lips of the wound in the cornea, 
in the form of a little bag the size of a pin's head. With a pair 
of small forceps, the projecting portion is to be raised, drawn out 
further if it has not sufficiently protruded, and excised with a pair 
of small scissors curved on the flat. All pressure being removed 
from the ball, the iris recedes, and the portion removed leaves an 
artificial pupil, more or less circular, situated near the sclerotic 
margin. If, in consequence of posterior adhesions, the iris does 
not prolapse, it is to be drawn outwards with the delicate hook 
of Beer, introduced through the wound. If there are anterior 
adhesions, they should be divided with the cataract knife at the 
time the puncture of the cornea is made. This is an ingenious 
and apparently simple method ; but the opening is near the outer 
margin, and unaccompanied by a division of the pupillary border 
of the iris, without which, according to my own experience, the 
new pupil formed by either of the processes for incision or exci- 
sion, will have a strong tendency to close. I would therefore 
recommend, in all cases after the removal of the circular portion 
and the recession of the iris, that a probe-pointed needle, cutting 
on one edge, should be introduced through the new opening 
behind the iris, and the edge then turned forward so as to divide 
this membrane as far as the site of the old pupil. I have em- 
ployed this modification of Gibson's operation in one instance with 
complete success. 

The process of Beer differs but little from that of Gibson, with 
the exception that he makes the opening in the cornea only to 
half the extent directed by the latter surgeon, and always em- 
ploys the hook to draw the iris outward. The process of Wal- 
ther is nearly the same as that of Beer. The opening which he 



makes in the cornea is intermediate in size to that of Beer and 
Gibson. 

Third method. 

Detachment or separation of the iris at its outer margin. Core- 
dialysis — Iridodialysis. — The invention of this method is usually 
attributed to Scarpa and Schmidt. 

Process of Scarpa. (PI. XLIX. fig. 10.) — The cataract needle 
of Scarpa is to be passed in through the sclerotic coat as in the 
usual process for depressing the lens. It is to be directed toward 
the superior and internal part of the iris ; the point is then to be 
turned forward and passed through the iris so as to appear in the 
anterior chamber near to, but without coming in contact with, the 
cornea. The iris is now hooked on the needle, and by pressing 
gently downwards and outwards, should be detached from the 
ciliary ligament to the extent of two lines and a half. The needle 
is then to be carefully loosened and withdrawn. If the lens 
should be found opaque, it is to be couched before the needle is 
removed. It has been recommended, however, in all cases, to 
break up or couch the lens, as it is almost impossible to carry the 
needle across the eye in this manner, without wounding the lens 
or its capsule, so as to occasion subsequent cataract. 

By the process of Scarpa, it is difficult to detach the iris on the 
side next the external canthus — the point at which the artificial 
pupil is required when the cornea is opaque on its inner half. To 
obviate this inconvenience, Flajani, Himly, Beer and Buchorn, 
introduced the needle through the cornea — a plan which enabled 
them, as they assert, just as readily to detach the iris, and dimi- 
nishes the risk of injuring the capsule or the lens. Besides the 
objection above urged against this process, and its frequent deve- 
lopment of choroidal inflammation so as to impair the function of 
the retina, the iris is disposed to rise again towards its old attach- 
ment, and thus obliterate the newly-formed pupil. For these 
reasons, Scarpa himself was in the end disposed to think but little 
favourably of this method. To obviate this tendency of the iris 
to reascend, Mr. Donegana has proposed to incise the middle of 
the depressed portion. The iris, however, yields too readily at 
its place of attachment to the ciliary ligament to admit of its being 
readily cut with the needle. 

Jissalini avoided the injury of the lens and capsule by making 
a small opening of the cornea, introducing a pair of delicate 
curved forceps (for which a hook might be substituted) through the 
anterior chamber, and detaching the iris by seizing it near its 
ciliary border. 

The process of Langenbeck (PI. XLIX. fig. 11), is calculated 
to effect the objects of this method better than either of those 
above cited. After making a small puncture of the cornea, this 
surgeon introduces through the anterior chamber a small hook 
enclosed in a gold tube, with which he pierces the iris at one 
point of its circumference, detaches it to the proper extent, and 
draws the top of the loosened portion so as to leave it remaining 
between the lips of the corneal incision. It soon becomes adher- 
ent in its new position, and prevents effectually the rising of the 
iris so as to close the new opening. M. Lusardi advises for the 
same proceeding, a cataract needle curved at the point and notched 
at the base of the curve so as to perform the office of a hook. It 
has also been advised, after the separation of the iris in this way, 
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to excise a part of the depressed portion instead of strangulating 
it in the corneal wound after the manner of Langenbeck. The 
wound must, however, be made in the cornea, sufficiently near 
the part of the iris to be strangulated, to prevent the necessity of 
much traction of this membrane, which might break away at its 
peripheral attachments. 

Fourth Method. 

Extension of the natural pupil. (PI. XLIX. fig. 12.) — This is 
a process devised by Langenbeck in cases where the pupil is in 
its natural condition, and the rays of light are intercepted by a 
central opacity of the cornea. It consists in puncturing the cor- 
nea as in the process just described, introducing a hook and draw- 
ing one edge of the pupil aside, so as to leave it strangulated in 
the wound of the elastic cornea, to which it soon becomes firmly 
connected by adhesive inflammation. By this means a circular 
orifice of the pupil may be changed into an ellipsoid, and brought 
under a transparent portion of the cornea. The puncture of the 
cornea should not be made more than a line and a half or two 
lines wide at most, as it will otherwise be very difficult to effect 
the permanent strangulation of the iris. The author has made trial 
of this process, but is led to believe that there is greater risk of 
producing inflammation in the anterior chamber by thus strangu- 
lating the iris, than by excising the portion protruded and allowing 
the lips of the corneal incision to come together. 

This method has been recently employed by Dr. Hays,* of this 
city, in a similar condition of the eye, and described under the 
name of distortion of the pupil. 

Mr. Tyrrell employed the following process for changing the 
position of the pupil, in cases where the central part of the cor- 
nea was opaque, or in which the cornea had become so conical 
that the accurate perception of minute objects w T as lost. The 
instruments employed were a broad needle and a fine blunt hook 
with a long bend. " The patient should be placed as if about 
undergoing an operation for cataract. The broad needle should 
then be carefully passed through the cornea, close to its junction 
with the sclerotica, and at that part of its margin which corre- 
sponds to the interval between the depressor and abductor muscles : 
in passing the needle through the cornea, one flat surface should 
be parallel to the surface of the iris, and the other, of course, 
directed forwards — the instrument should be made fairly to pene- 
trate the anterior chamber of the eye; but should be kept quite 
free of the iris ; it should not be passed so far as the pupil. The 
puncture of the cornea usually admits of the escape of some 
portion of the aqueous humour; but, if it be carefully made, a 
very small portion only of the fluid exudes; and it is advan- 
tageous to retain such a quantity that the hook may be carried 
into the anterior chamber without risk of entanglement in the iris. 

"The hook should be passed with the bent limb towards the 
cornea, or forward; and then it should be carried as far as the 
aperture of the pupil ; and, the extremity of the instrument being 
introduced through the pupillary space, the bent part of the hook 
should be directed, backward, by half rotating the handle of the 
instrument between the finger and thumb. The pupillary mar- 
gin of the iris should next be caught by the hook, by pressing 
the point gently towards the surface of the lens, at the same time 
* Vide Hays' Lawrence, p. 447. 
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that the instrument is carefully withdrawn. When, however, 
the bent part of the instrument is withdrawn as far as the open- 
ing in the cornea, its passage will be generally impeded, whilst 
the point is directed backwards, as when catching the margin of 
the iris: it is then again necessary to half rotate the handle, so 
as to direct the bent limb forwards; but, in doing this, the instru- 
ment must not be allowed to recede from the opening in the cor- 
nea, or the iris may slip from the hook. The hook being directed 
forwards, and still retaining a hold of the pupillary margin of 
the iris, should then be withdrawn through the corneal puncture, 
bringing with it part of the iris; and sufficient of the membrane 
should be drawn through the opening of the cornea, to effect the 
desired change in the position of the pupillary aperture of the 
iris. 

" The pupil, of course, loses its circular figure, and becomes 
pear-shaped, and narrowest immediately in connection with the 
puncture in the cornea. 

" The piece of the iris drawn through the opening in the cornea 
may be cut off by a fine pair of scissors, or left to separate by 
ulceration. I usually cut it off, as it lessens the after irritation of 
the organ."* 

In the several processes described for the extension of the 
healthy pupil in cases of central opacity of the cornea, the internal 
structures of the eye are but little exposed to injury, and the 
result of operations has been so generally successful, that little 
farther seems to be desired. But as regards the operations for 
the establishment of a new pupil, where the old has been perma- 
nently closed, the case, notwithstanding the multitude of processes 
devised, is widely different. Every one at all familiar with the 
surgery of the eye, must know how exceedingly rare is the suc- 
cessful formation of a new pupil with the permanent restoration 
of vision. It has been thought useful, however, to cite a number 
of the processes more generally approved of, as cases may occa- 
sionally present themselves, in the very varying morbid condition 
in which the eye is found, to which their application might be 
proper. Against most of them it might be urged, that the lens or 
its capsule is either destroyed, or so much exposed to injury as to 
become cataractous. For this reason, it has been directed by 
Rognetta, in all cases after the formation of a new pupil, to break, 
or couch, or extract the lens. But such a proceeding would be 
liable to produce injurious consequences after the section of so 
delicate and susceptible an organ as the iris, and it is better to 
follow the judicious advice of Mr. Lawrence and leave the lens 
uninjured when it is possible, even if it should be opaque, and 
trust to getting rid of it subsequently by couching or division. f 
The cases in which closure of the pupil is conjoined with cata- 
ract, form but a small proportion of those requiring this operation. 
I have found, even on several occasions after death, a large mass 
of lymph blocking up the pupil, without disease of the lens or its 
capsule. As a general rule, then, it may be said that the opera- 
tions which necessarily involve the destruction of the lens are 
not the most appropriate. The plan of incision of the iris as 
ordinarily practised, has been generally abandoned, as it has been 

* Tyrrell on the Eye, Vol. II. p. 500-2. 

f In Europe, the operation for artificial pupil seems to be most frequently 
required in cases in which the lens has been removed. In this country, the 
reverse is the case. 
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found that the divided portions of the iris have a tendency to re- 
unite and obliterate the new pupil. It is altogether inappropriate, 
when the iris appears discoloured, or is found adherent from pre- 
vious disease, as the edges of the incision will not then retract 
so as to form an opening. Of all the modifications of this me- 
thod, the process of Maunoir appears to be entitled to the most 
favourable consideration. The method of excision, though it 
exposes the eye to many of the dangers attendant on the opera- 
tion for cataract by extraction, has nevertheless been preferred in 
a great majority of cases, as it insures better, by the removal of a 
portion of the iris, the permanency of the opening left. Nothing, 
however, is more common than to find, after this operation, more 
or less opacity showing itself in the lens or capsule, or such a 
mass of lymph deposited in the new pupil, as to render the ope- 
ration abortive. The detachment of the iris after the manner of 
Scarpa, is rarely followed with good vision, and, it appears to me, 
if practised at all, should be wholly limited to cases where the 
cornea is everywhere opaque, except at some point nearly opposite 
the outer margin of the iris, when it should be performed after the 
manner of Donegana. 

Having been dissatisfied with the result of the usual methods 
of forming a new pupil, I resorted a few years ago to the follow- 
ing modification of the process of Maunoir, which I have practised 
in seven cases with a success that has been highly satisfactory. 
It is founded upon the anatomical structure of the iris, which by 
a great number of anatomists and surgeons,* has been believed, 
since the days of Monro, partly from microscopical inspection, 
and partly from the results of operations upon it, to be muscular. 
It was the opinion of Monro, that there was one set of circular 
fibres immediately surrounding its lesser margin, which, by their 
contraction, closed the pupil ; while another set existed in the 
form of radiating fibres, and were extended across the face of 
the iris, from its inner to its ciliary or outer border. The blood- 
vessels form two circles, one around the inner, and one around 
the outer margin of the iris, and between these, communicating 
vessels pass across; but the last, as well as those of the inner 
circle, are so small in the healthy state as to give rise to no 
hemorrhage when divided in the operation ; the vessels of the 
outer circle are larger, and when cut with the knife, or detached 
with the needle as in the manner of Scarpa, usually bleed. 

Process of the author. (PI. XLIX. figs. 13, 14, 15.)— The 
object of this process is to get a good-sized aperture in the iris 
without injuring in the least the lens, the capsule, or the outer 
attachment of the iris. 

This is accomplished, first, by dividing the radiating fibres of 
the iris near their ciliary margin, by a crescentic incision made 
at the same time with the puncture of the cornea; and secondly, 
by extending another cut from the middle of the incision of the 
iris to the centre of the old pupil, dividing not only the iris but 
the new membrane which has closed the pupillary orifice. These 
incisions will have this shape — ). The first one is made with 
the extraction knife of Wenzel. 

* There are some who hold a different opinion in reference to the structure of 
the iris, believing it to be merely erectile. But the chemical analysis of this 
organ, the microscopical investigations of Valentin and Henle, and the results 
of operations upon it, render it pretty manifest that the motions of the iris de- 
pend upon a set of circular fibres near the pupil, and a series of longitudinal 
ones which radiate towards its outer margin. 



The patient is to be seated in a chair and in a good light, as 
described at page 201. The upper lid is raised by an assistant. 
The surgeon, seated in front, depresses the inferior lid, and taking 
the knife in his other hand, enters the point through the cornea at 
the usual place for extraction ; as soon as it is seen in the anterior 
chamber, the point, by bringing the handle forwards, is directed 
obliquely backwards upon the iris, so as to pierce it about half a 
line from its ciliary margin — for at this place the thin edge of the 
lens is so far removed from the, iris as to prevent its being wounded. 
As soon as the puncture of the iris is made, the handle is carried 
backward so as to bulge the iris a little forward with the point ; 
the knife is then carried on, dividing the iris and cornea till the 
point of the instrument is advanced half-way between the place 
of puncture of the iris and the closed pupil. The knife is then 
to be carefully withdrawn. If this step of the operation be neatly 
executed, none of the aqueous humour will escape till after the 
removal of the knife, and then but in a very small quantity. 
The incision of the cornea should be about a fifth of its circum- 
ference, that of the iris will have a shape concentric with its outer 
margin. 

The delicate probe-pointed scissors of Maunoir are then to be 
inserted, closed, flatwise through the lips of the corneal wound. 
As soon as they have entered the anterior chamber the blades are 
to be slightly opened, and the handles turned so as to look obliquely 
downwards and forwards, in order that the blade next the cornea 
may not injure this structure. One blade is to be carried through 
the puncture of the iris, behind that membrane, and the other in 
front, as far at least as the centre of the old pupil ; the handles 
are then brought directly horizontal, and the second incision made 
by closing the scissors. If the iris is healthy and unadherent, the 
operation is now completed. Not a drop of blood will have 
escaped. A beautiful artificial pupil will be at once formed. The 
base of the radiating fibres belonging to the outer part of the iris 
having been cut, the pupillary circular fibres — which are divided 
in their middle — having now no resistance, contract and draw 
upon the two loosened triangles of the iris, so as to bring their 
edges into a straight line, and make the new pupil widest at the 
central position. The shape of the pupil will be such as seen at 
PI. XLIX. fig. 15. Immediate vision will be restored if the 
retina is in a healthy condition. The eye, however, is to be 
closed, and treated for a few days as after extraction, with the 
exception that the temples and margin of the orbit should be 
covered with the extract of belladonna to keep the iris dilated 
as widely as possible. 

Process of the author in case the iris should he found adhe- 
rent to the centre of the capsule, or so altered by disease as to have 
lost its contractility. — The operation is to be conducted in most 
respects as that just described ; but the chance of a successful 
result is much diminished. The chief difficulty likely to be en- 
countered will be in the resistance of the adhesion to the passage 
of the blade of the scissors behind the iris. I have operated in two 
instances where these adhesions existed, but in both they were 
found so slight that they gave way on turning the scissors to make 
the section, which should always be done so as to bring the iris 
a little forward, and keep the instrument from pressing, or if pos- 
sible, touching the lens. If, however, the adhesion does not rea- 
dily yield, the separation and division of the iris may be effected 
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by the delicate probe-pointed needle-knife, shown at fig. 17, 
which I have employed advantageously for this purpose by intro- 
ducing it flatwise behind the iris, and then turning the edge for- 
ward so as to make the section. The margin not contracting at 
the moment of incision, the aqueous fluid that flows out on the 
withdrawal of the scissors, brings with it the two corners of the — ) 
like division of the iris. The angles of these are to be laid hold 
of with a delicate pair of forceps, drawn out at the corneal wound 
so far as they will readily yield, and snipped off with a pair of 
curved scissors. The iris then recedes from the wound and a 
pupil will be formed, with its broadest end on the side next the 
corneal incision, the circular pupillary fibres acting, in such cases, 
if at all, to much less extent than when the iris is healthy. A 
very excellent pupil may, however, in this way be formed. 

Remarks. — The iris, when its organic structure has been much 
changed, I have found occasionally to throw out blood; this, if in 
small quantity, appears to be soon absorbed from the aqueous 
chamber, and without injurious consequences. In one of the 
seven cases in which I have operated there was an effusion of 
blood, so as to fill a third of the anterior chamber ; but the pupd 
after its absorption remained beautifully clear and open ; the de- 
gree of vision restored, however, was not perfect, as the patient 
had suffered from syphilitic iritis, which had rendered the ball of 
the opposite side deformed. In another case I found the iris so 
changed in structure, and so firmly adherent to the capsule, that 
but a small pupil could be made, which subsequently in a great 
measure closed up. A third case was one of opacity of the inner 
two-thirds of the circumference of the cornea, with anterior adhe- 
sion of the iris near the centre of the opacity, leaving the patient 
so blind as to be unable to go about without a conductor. The 
puncture of the cornea was here made in part through the opaque 
portion, and a good-sized pupil formed opposite the clear part of 
this membrane. The restoration to vision seemed nearly perfect. 
On the seventh day after the operation the patient was so unwise 
as to walk for a mile and a half, exposed to an October sun, and 
suffered afterwards from iritis, which had the effect of diminishing 
the size of the new pupil ; he still, however, retains a sufficient 
degree of vision to obtain a living as a sort of itinerant merchant. 
In°the four other cases the success was perfect, with the excep- 
tion that in one the posterior synechia had left a speck in the 
centre of the capsule. In this case I operated on both eyes, the pupil 
of each having been closed by syphilitic iritis, so as to leave the 
patient barely able to distinguish the windows of her room. So 
little irritation was occasioned by the first operation, that on the 
second day afterwards she threaded a fine needle and was found 
sewing. In the second eye, which was operated on three weeks 
subsequently, there was some posterior adhesion of the iris; slight 
pain and the effusion of a few drops of blood attended the opera- 
tion, but the success was ultimately perfect. All of these opera- 
tions were, with the exception of two, performed before the class 
of the Philadelphia Hospital. 

STAPHYLOMA CORNE.E. 

In this affection the cornea is altered in its structure, unusually 
protuberant, and most commonly adherent to the iris by the in- 
termedium of lymphatic exudation, which has become organized. 



The staphyloma may be total or partial, according to the extent 
of cornea involved, and either spherical or conical as respects its 
form. The thickening and loosening of its tissue from inflamma- 
tion to such an extent as to bring it into contact with the iris — 
and penetrating ulcers through which a prolapse of the iris has 
taken place, are the common causes of this affection. If the aque- 
ous secretion goes on in the posterior chamber of the eye, while 
the function of reabsorption is but imperfectly executed, the cor- 
nea, even when previously thickened, begins to protrude in con- 
sequence of the pressure behind, and gradually becomes thinned 
so as to form a tumour more or less prominent between the lids, 
which are kept by it in a constant state of irritation. Partial sta- 
phyloma occurs most frequently on the lower part of the cornea, 
and may be usually arrested in its progress by proper medical 
treatment, and the occasional puncture of the prominence with 
the lancet, to allow the escape of the redundant fluid. If, how- 
ever, it attain a size so great, whether it involve the whole cor- 
nea or not, as to be unsightly and interfere with the movements 
of the lids, an operation for its removal may be resorted to with 
advantage. It is well, however, to let considerable time elapse 
after the°development of a corneal staphyloma before proceeding 
to its excision, for it is possible that the tumour may be caused to 
subside by a general atrophy of the bulb, an instance of which, 
when the staphvlomatous prominence was very great, the conse- 
quence of ill-treated gonorrhceal ophthalmia, has come under the 
notice of the author. 

The following is the process for excision ordinarily recommend- 
ed: The patient is to be placed as in the operation for cataract; 

an assistant supports the head against his chest, raises the upper 
eyelid with one hand, and depresses the lower with the other. 
The operator takes hold of the point of the tumour with a pair of 
sharp hooked forceps, and passes a cataract knife so as to divide 
one-half of its base, as in the operation for extraction. The upper 
half of the flap may then be detached with the curved scissors, or 
by a re-application of the extraction-knife ; but in the use of the 
latter care must be taken not to injure the margin of the tarsus. 
As soon as the excision is completed, the assistant relaxes the 
lids, which for a few days are to be kept closed. Simple as this 
operation appears, great care is required on the part of the assist- 
ant to relax the lids at the proper moment, in order to prevent 
the escape of the lens and vitreous humour. If the patient be 
restless, or there is a rolling motion of the eye, Von Ammon pre- 
fers to make the first incision upwards, and completes it by a 
downward section with the scissors, so as to render the lens and 
vitreous body less liable to prolapse, the loss of which, however, 
is unavoidable, if a conical staphyloma is extirpated at its base. 
The chief accident attendant upon this operation, is profuse bleed- 
in°- from the morbidly enlarged vessels of the cut surface, or from 
those of the choroid coat. The former is usually of little moment, 
as it may be stopped by the use of cold lotions ; the other, which 
arises as a consequence of a prolapsus of the retina and choroid 
in the shape of a bladder after the loss of the vitreous humour, is 
usually profuse, and accompanied with violent pain. The safest 
remedy in this case is the excision of the bladder with a pair of 
scissors, and the application of cold. Pain, even to fainting, may 
be produced by a violent pull upon the flaps of the cornea. If 
the lens and vitreous body are both discharged, the bulb will 
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collapse ; if a part only be lost, an artificial eye may still be insert- 
ed afterwards. After the operation, the eyelids are to be carefully 
dried and closed with a strip of adhesive plaster, so as to keep 
them at rest. Both eyes are to be covered in addition with a 
compress, and the patient put to bed in a darkened room. After 
six or eight days the eye may be opened ; the wound will then 
be found closed by a grayish membrane, through which the pa- 
tient may be able to perceive large objects. This membrane 
afterwards becomes thickened, forming a flat streaked cicahix. 
When all the irritation has been removed, an artificial eye may 
be inserted. 

This operation is one of serious import, and Scarpa particularly 
recommended as being less dangerous and violent, the excision of 
a round piece two or three lines in diameter from the centre of the 
tumour. M. Bonafons* modified this process by taking out a 
portion by two parallel cuts. 

I performed the following operation at the Philadelphia Hos- 
pital, in two bad cases of staphyloma, with the desired effect of 
reducing the tumour to its natural dimensions, removing the cause 
of the irritation of the lids, and without producing atrophy of the 
ball. In one of these cases I removed a membranous cataract 
which was exposed to view during the operation, with the effect 
of restoring a considerable degree of vision ; this was, however, 
subsequently los" when the cicatrization of the corneal fissure, 
which was for some time kept transparent by the prolapsus of a 
small portion of the vitreous humour, became complete, so as to 
bring the opaque surfaces of the cornea together. 

The operation (PL XLIX. fig. 16) consists — after placing the 
patient as just described for the excision of the mass of the tumour 
— in making two elliptical and vertical incisions through one 
margin of the cornea, selecting the part which is opaque, and 
leaving any transparent portion that may exist, in the hope of 
rendering it useful for the purpose of vision. The incisions 
should be made with a delicate and sharp-pointed knife, and car- 
ried at the lower part through into the aqueous chamber. Through 
this opening the aqueous humour will escape ; the edge of the 
piece loosened at this point is then to be raised with a cataract 
hook, and the circumscribed elliptical portion cut out with a pair 
of delicate scissors. The piece removed will consist usually not 
only of the cornea, but of the thickened and adherent iris. The 
eyelids are then to be closed, as in the ordinary operation. The 
piece removed must vary in breadth according to the prominence 
of the cornea. It does not, however, seem necessary — judging 
at least from these two cases — that it should be of a size calculated 
to bring the cornea at once down to its proper dimensions, as the 
effect of the incision into the aqueous chamber is to diminish the 
tendency to the excessive reproduction of the aqueous humour. 

STAPHYLOMA SCLEROTICA. 

The pathology and etiology of the soft and dark-coloured sta- 
phylomatous tumours, which project through the thinned portions 
of the sclerotic coat, are in many respects analogous to the affec- 
tion last described. These tumours require to be treated by punc- 
ture and excision, like those of the cornea. An adhesion in this 
case takes place between the sclerotic and choroid coats, as in the 
former between the cornea and iris. 

• Journal des Connaissances Med. Chirurg., 1837. 



STRABISMI'S. 

Since the introduction of tenotomy for the purpose of aiding in 
the cure of various deformities arising from the contraction or 
shortening of the muscles about the joints, it has been well ascer- 
tained that the affection commonly known under the name of cross- 
sightedness or squinting, is in a vast majority of cases dependent 
upon a similar affection of one or more of the muscles of the eye. 
The notorious ill success of all the methods formerly proposed 
for the relief of strabismus, induced the profession to embrace 
with ardour the new plan of cure by division of the tendon of the 
muscle at fault — a proposition which was suggested by Stromeyer, 
of Hanover, in 1838, and carried into practice two years after by 
Professor Dieffenbach, of Berlin. The im mediate success obtained 
by this surgeon caused the experiment to be repeated by operators 
of all classes and descriptions, and cases were multiplied with a 
rapidity of which no other branch of surgery can show an example. 
Without pausing to watch attentively the results of these opera- 
tions, or study minutely the very peculiar structure or functions 
of the parts concerned, many individuals hurried on to add to their 
list of cases, and to the invention of a multitude of specific hooks, 
knives, forceps, and specula ; as if the operation was ridiculously 
easy, and presented a field for the exercise of instrumental leger- 
demain. A few months' experience, however, served to show, 
that the operation for the cure of squinting, to be done well, re- 
quired much more knowledge of the parts concerned, much more 
judgment in properly proportioning the extent of the section to 
the peculiarity of the case and the age of the patient, and much 
more dexterity and precision, than was at first supposed. But 
this discovery was not made until the high-wrought expectations 
of the public had been in a measure disappointed with the results 
produced, or disgusted with the charlatanry which it brought into 
notice; and many individuals have been inclined to look with 
disfavour on a most ingenious operation, which, when properly 
performed, may be considered one of the most successful in sur- 
gery ; removing, as it does, at a trifling cost of suffering, an affec- 
tion which is not alone deforming, but apt to lead in the end to 
an impairment of the visual power of the affected eye. The ope- 
ration in truth forms but a part of a more extended process of cure, 
removing the most prominent cause of the defect, and giving a 
favourable opportunity to the institution of a sort of gymnastic 
exercise of the other muscles of the eye, susceptible of being 
aided by mechanical contrivances analogous in their principles of 
action to the orthopedic machinery for the cure of contracted 
muscles, without the use of which tenotomy is in general found 
unavailing. 

For the correct institution of this exercise of the muscles, a 
thorough knowledge will be needed of the immediate causes of 
the deformity, which are found so complicated and various that 
almost every new case becomes an especial object of study ; but 
as the investigation of these would lead far beyond the propor- 
tionate limits to which the subject must here be restricted, the 
author is obliged to refer the reader for further information to 
some of the various treatises written upon the subject. 

Surgical anatomy. — There are six muscles attached to the eye- 
ball, four of which are straight, and two oblique. The bellies of 
these muscles are all enveloped in capsular sheaths, which spread 
out near the anterior termination of the muscles, so as to be con- 



OPERATIONS ON THE BALL OF THE EYE. 



221 



tinuous upon their sides with one another, and form a membrane 
called the intermuscular aponeurosis, which embraces the posterior 
two-thirds of the ball, and runs forward to be inserted circularly 
will) the tendons of the straight muscles upon the sclerotic coat. 
From this place of insertion a thick cellular layer is reflected off 
on the posterior surface of the ocular conjunctiva, forming what 
has been called the subconjunctival fascia. This fascia ultimately 
splits into two processes — one of which is attached to the perios- 
teum of the orbit, and the other to the tarsal cartilages on the 
outer surface of the palpebral conjunctiva. From the ocular 
surface of the intermuscular fascia, a thin layer is reflected off so 
as to surround the posterior two-thirds of the sclerotic coat, and 
get an attachment behind to the theca of the optic nerve, forming 
a sort of cup or socket in which the ball of the eye plays. Between 
this and the intermuscular fascia is a sort of triangular interval, 
fdled out with fatty cellular tissue. Through the conjunctiva, 
and through the conjunctival fascia, we must cut to reach the 
tendons of the muscles, which will then be found with the inter- 
muscular fascia or aponeurosis spread between them. This is 
necessarily opened in the division of the tendon, and inasmuch as 
it often in long-standing cases shares in the contraction of the 
muscles to which it is closely attached, it will frequently require 
to be dilated in the direction of one of the adjoining muscles. In 
a case of fixed internal squint of long standing, I have found the 
intermuscular and sclerotic fascia so thickened and adherent 
as to hold the eye immovable after the division of the muscle, 
and require to be dissected away from over a considerable part 
of the inner surface of the ball, before the eye could be rendered 
straight. 

The straight muscles are opposed in pairs at the two extremi- 
ties of the transverse and vertical diameters of the eye, and form 
together a sort of pyramid, the base of which is attached to the 
globe of the eye, and the point to the apex of the orbit. Their 
tendons of insertion are three or four lines long, and as much 
broad, and wind round the bulging portion of the ball to be in- 
serted on the sclerotic coat about three lines. behind the cornea. 
The eye is placed completely under the influence of these mus- 
cles, which act upon it like so many cords, and serve in con- 
junction with the intermuscular and conjunctival fasciae, as the 
principal stays which hold it from protruding in the orbit, and 
sink it inwards so as to maintain a solid support for the ball in 
cases of emaciation. When one of these muscles acts, the ball 
rolls in that direction, and the antagonist muscle, which is neces- 
sarily at the same time relaxed, is partially wound upon the ball. 
As the eyes are naturally destined to converge to the same point, 
the internal rectus is the shortest of the four, and the external 
rectus the longest. When any two of the adjoining straight mus- 
cles act with equal energy, the ball moves in the diagonal between 
them. And when one muscle acts with its greatest force, it is 
usually assisted by the two adjoining muscles. 

Oblique muscles. — The superior oblique is the longest of the 
muscles of the eye. lis tendon passes through a trochlea at 
the inner part of the upper brim of the orbit, is reflected back 
at an angle of 45 degrees, insinuates itself under the superior 
rectus, and is inserted on the middle of the sclerotic coat on a 
level with the transverse diameter of the eye. The small or 
inferior oblique arises from near the anterior and internal part of 
56 



the orbital plate of the malar bone, and passes diagonally across 
the under surface of the globe, to be inserted on the middle of the 
external part of the sclerotic coat. The course of these two ten- 
dons over the globe is nearly on the same plane, and they act as 
the antagonists to each other in rolling the ball upon an axis 
peculiar to themselves. 

Between the ball of the eye and the sloping surface of the 
bones at the internal canthus, there is a space much larger than 
that found at the outer canthus. In this space are lodged the 
lachrymal organs and a mass of adipose and cellular tissue in- 
tended for their protection, partly covered by the plica semi- 
lunaris, to the outer side of which lays the internal rectus muscle. 
With this space the operator should be well acquainted, and 
cautiously guard against opening it with the scissors or pinching 
it with the forceps. An incision here would not only serve to 
embarrass the young operator, and endanger the integrity of the 
lachrymal sac, but be likely to give rise in addition to inflamma- 
tory swelling, and leave the cellular tissue, even after the cure, 
in such a hardened condition, as to serve as a new cause for the 
reproduction of the deformity. Under no circumstances should it 
be opened. It is easy enough to avoid it in ordinary cases, but 
great care will be required for this object when the eye is turned 
strongly in, and cannot be everted so as to expose the entire 
cornea, several instances of which I have encountered in the 
course of my practice. 

Forms of Strabismus. 
There are four principal varieties of strabismus, founded on the 
direction of the eye affected. 

1. Strabismus convergens. (Internal, nasal or convergent stra- 
bismus.) This forms a vast proportion, that of twenty-eight to 
one, according to Baudens, of all the cases presented, and is de- 
pendent on the retraction of the internal rectus muscle. 

2. Strabismus divergens, (external, temporal or divergent stra- 
bismus,) dependent on the action of the external rectus. 

3. Strabismus sursum vergens, (superior or frontal strabismus,) 
produced by the excessive traction of the superior rectus. 

4. Strabismus deorsum vergens, (inferior or jugal strabismus,) 
dependent upon the action of the inferior rectus. 

Neither of the last two varieties commonly occurs, except as the 
consequence of injury, or local disease involving the muscles or 
nerves. 

In either of these varieties, the strabismus may be limited to one 
eye alone, or it may be double. The latter is by far the most 
common, especially in relation to convergent strabismus, though 
the distortion commonly varies as to degree between the two eyes. 

Another variety of strabismus has been a few times observed, 
(strabismus horreiidus,) where the deformity is produced by the 
opposition of the moving forces of the two eyes, one eye being 
carried outward and the other inward, or one upwards and the 
other downwards. 

Each of the four principal varieties may exist in different de- 
grees, from a slight and barely appreciable obliquity, called by 
Buffon "a false trait of vision," (and which seldom or never jus- 
tifies an operation,) to such an extreme degree of distortion, that 
the cornea is hid in one of the canthi or under the margins of one 
of the lids. 
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Complicated or mixed strabismus. — Around the four principal 
types of the affection may be ranged (he complex or mixed varie- 
ties, which form a very considerable proportion of the cases met 
with in practice. When we consider that the eye can be turned 
in the direction of all the radii of the circle in which it moves, 
by a combination of two or three of the adjoining straight muscles, 
a mixed form of squint is what we should expect very likely to 
happen. And if we moreover reflect, that the muscles are not 
inserted by a point, but by a band of tendon three to four lines 
broad, it appears equally plain, that if with a spasmodic contrac- 
tion of the internal rectus muscle, there should also be a shorten- 
ing of the inner border of the superior rectus, the deformity 
produced would be in a direction inwards and upwards ; and, 
inwards and downwards if the association be between the internal 
rectus and the inner border of the inferior rectus. The same 
kind of combination between the external rectus and the superior 
and inferior may produce a squint, in the direction outwards and 
upwards, or outwards and downwards. These are often, espe- 
cially in children, the primitive forms of the affection. They 
frequently occur also as a secondary result, when, from the eye 
being almost habitually held in one direction, the edge of the 
adjoining muscle shortens itself, or rather loses a portion of its 
natural extensibility, so as to accommodate itself to the altered 
relation of parts. The inward and upward squint is by far the 
most common of all these mixed forms. Its greater frequency 
has been attributed to the assistant action of the oblique muscles; 
but this opinion, I am satisfied, is an error, both from a most 
careful examination of the simple and combined action of the 
muscles of the eye on the dead body, as well as by the division 
of the superior and inferior oblique, several times upon the living, 
an operation which has never appeared to me in the least to 
influence the position of the ball. It is, I am satisfied, in the 



action of the recti alone, single or combined, that we are to look 
for the immediate cause of the deformity either in simple or mixed 
strabismus. 

The condition of the muscle affected in strabismus is not, in 
the generality of cases, strictly analogous to that in club foot, as 
it is but rarely found to have undergone a fibrous degeneration. 
It is dependent mostly upon a relative increase of power over 
its antagonist muscle, or a sort of spasmodic shortening which, 
while it draws the ball unusually far on the side of the deformity, 
does not completely fix it there, but yields more or less to the 
action of its antagonist, though it falls again into contraction before 
it is drawn out to the natural extent — acting precisely as if the 
muscle was too short or too powerful, and as though disadvan- 
tageous action might be remedied by dividing it at its place of 
insertion, and allowing it to become reattached further back upon 
the ball. This is moreover the object proposed in the usual plan 
of operation. 

When it has undergone the true fibrous degeneration, so as 
to be converted into a mass of more or less shortened and un- 
yielding tissue — cases of which are occasionally met with — the 
eye is fixed in its deformed position, so as to be but to a limited 
degree movable. If the degeneration is complete, the eye is 
thoroughly fixed ; and this deformity, when it takes place as it 
usually does at the internal canthus, has received the name of 
luscitas. 

Occasionally the deformity of the eye is purely spasmodic or 
intermittent, the consequence of mental excitement or gastric irri- 
tation. This variety rarely justifies the operation. 

Sometimes we notice an alternate spasm of the two antagoni- 
zing muscles, so as to keep the eye steadily moving inwards and 
outwards, and greatly to interfere with vision. This is denomi- 
nated nystagmus bulbi, and has been treated by Dieffenbach by 
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DIVISION OF THE INTERNAL RECTUS OF THE RIGHT EYE. (Process of the Author.) 

Fig. 1. — Division of the mucous membrane and the subconjunctival fascia in order to expose the tendon. — The head 
having been supported as directed in the text, and the other eye closed with the hand of an assistant, or with 
a compress and ribbon, the spring speculum is applied upon the cutaneous surface of the lids, so as to hold 
them asunder and fully expose the ball. In the drawing, the eye not operated on is left uncovered to show 
the manner in which the forceful traction of the squinting eye outwards causes the other to diverge likewise in 
the outward direction. The surgeon then enters a double hook about two lines and a half at the inner side of 
the cornea so as to steady the ball, and turn it slightly outwards, while he raises with the lower point of the 
scissors a fold of the membrane over the tendon, which he divides with one or more strokes of the instrument, 
so as to expose the tendon just behind its place of insertion. 

Fig. 2. — Elevation of the muscle on the blunt hook. — Without changing the hold of the sharp double hook, the 
blunt hook is passed round the muscle, as seen in the drawing. The operator has now the command of the 
eye with the latter instrument, and the sharp hook may be removed. 

Fig. 3. — Division of the tendon. — The operator holds the eye with the blunt hook, and reverses the scissors so as 
to pass the other point which should be blunted underneath the tendon which he divides across. 

Fig. 4. — Division of the intermuscular fascia. — In case this is found shortened so as to present an obstacle to the 
eye becoming straight, it is to be raised with the blunt hook and divided to the requisite extent with the 
scissors, but most cautiously, for fear that by dividing it too freely the eye may be made to protrude from the 
socket, or turn in the opposite direction. 

Fig. 5. — Speculum, or eyelid elevator of Pellier. 
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the simultaneous division of the tendons of the two muscles at 
fault. 

Operation. — The operation for the division of the tendons of 
the different straight muscles, I find perfectly easy by the pro- 
cesses given for the internal rectus, the one most usually the 
subject of operation. The operation upon the internal is, there- 
fore, the only one that will need description here. There are two 
distinct methods of operation — in one, that most commonly em- 
ployed, a division of the tendon is made, after having laid it bare 
by a section through the conjunctiva ; in the other, which has been 
introduced by M. Guerin,and called the sub-conjunctival method, 
the muscle is divided below the conjunctiva by a mere puncture 
through that membrane. 

1 . Operation by the usual method. 

The processes peculiar to this method are very numerous ; and 
as they are essentially very nearly the same, it will be necessary 
to notice only a few, and these but briefly. The position for the 
patient preferred by almost every operator, is that of the sitting 
posture, the head being supported as in the operation for cataract. 
The operator should be seated on a chair higher than that of the 
patient, or, if he prefers, he may operate in the standing position. 

Process of Dieffenbach. — This surgeon causes the eyelids to be 
separated with a Pellier's speculum applied to each. A fold of 
conjunctiva is then raised with a couple of sharp hooks near the 
place where the conjunctiva meets the ball ; between the hooks 
the fold is divided vertically with a pair of scissors, so as to 
expose the tendon. The tendon is next to be raised with a blunt 
hook, and the muscle divided with the scissors on a flat probe, 
either near the place of its tendinous insertion on the sclerotic 
coat or farther back through the anterior part of the belly. In 
some of the instances, in which the front part of the belly of the 
muscle was divided, he snipped off the anterior portion from the 
sclerotic coat, in order to prevent the reunion of the divided 
ends of the muscle, and guard against a reproduction of the 
deformity. 

But the division of the belly of the muscle and the excision of 
any part of it have both been abandoned, inasmuch as they have 
been found to destroy the action of the muscle, which by other 
means can be preserved. The removal, moreover, of any part of 
the structure at the internal canthus, so as to cause a depression 
in that region, allows the caruncula lachrymalis and plica semi- 
lunaris to fall back and leave an obvious deformity which it is 
very difficult to correct. 

The process of Ammon is nearly the same as that of Dieffen- 
bach. He, however, raises the conjunctiva with a pair of forceps, 
and divides the fold with a knife as well as the tendon after having 
raised the latter on a grooved and curved probe. 

Velpeau has the lids separated as described above, or with a 
self-acting dilator (blephareirgon), and applies two hooked forceps 
upon the conjunctiva — one of which — that next the reflection of 
the conjunctiva from the ball to the lid, grasps at the same time 
the muscle and the membrane. With a pair of blunt-pointed 
scissors he then divides the conjunctival fold, as well as the por- 
tion of the muscle included in it. He next examines with the 
blunt hook to see whether there is any portion of the muscle left 
undivided, to require the further use of the scissors. 



Baudens raises the muscle with a pair of forceps, and inserts 
between it and the ball a small sickle-shaped bistoury, curved 
likewise on the flat, so as to open the conjunctiva and fascia on 
either side of the tendon. A small hook is then introduced below 
the tendon, and the division completed with one stroke of the 
scissors. 

Process of Liston. — One assistant holds the head of the patient, 
and raises at the same time the upper lid with the speculum of 
Pellier. The operator depresses the lower lid with one of the 
fingers of his left hand, and attaches a pair of flat-toothed spring 
forceps on a fold of the conjunctiva at the point at which this 
membrane is reflected from the ball to the lid. The forceps are 
left pendent, and by their weight serve to keep the lower lid de- 
pressed A small double hook is fixed into the conjunctiva on 
the inner side of the cornea, by which the assistant draws the eye 
outwards. The operator now seizes the conjunctiva close to the 
caruncle with the common forceps, and divides it freely with a pair 
of strong and pointed scissors. Another hook is placed in the 
sclerotic coat, which is now exposed, and the first hook removed. 
The tendon of the internal rectus is then laid hold of with the 
forceps and divided with the scissors, and the whole inner surface 
of the ball cleared of the tissue inserted upon it. 

The author has tried the different plans proposed for the per- 
formance of this operation, and is free to admit, that they can all 
be made to answer the object desired. He has even found it 
perfectly easy with a pair of good rat-toothed forceps to raise the 
conjunctiva, fascia and muscle, in a single fold, and divide them 
all at once by a single stroke with the scissors; — but, however, 
except as regards its celerity of execution, which is a matter of 
but trifling importance, there is nothing to recommend the plan. 
He relies now upon the following process, which he has employed 
in about four hundred cases, a considerable portion of which 
having been operated on in public, and has no hesitation in re- 
commending it to the favourable notice of the reader, as one 
combining the greatest ease, precision, and, if judiciously practised, 
almost infallible success. 

Process of the Author. (PI. L. figs. 1, 2, 3, 4.) — The instru- 
ments which will be found most convenient, consist of the spring 
dilator seen applied at fig. 1, an elevator and depressor of the kind 
seen at fig. 6, — required only in cases to which the spring elevator 
is not applicable, — a double hook well opened between its prongs, 
a pair of long, delicate, rat-toothed forceps, a pair of angular 
scissors, blunted at one of the points, and a blunt hook. 

The eye of the other side is to be covered with a compress 
and ribbon, or by an assistant, who, at the same time that he 
stands behind so as to support the patient's head, covers the 
opposite eye with one hand, while he aids in the separation of 
the lids of the other. By thus closing the eye which is not to 
be operated upon, the patient instinctively turns the other one 
towards the middle of the orbit, and in this way facilitates the 
first steps of the operation. If the patient be young and unman- 
ageable, it may be necessary to lay him in the lap of one assist- 
ant, against whose shoulder his head should be held by another, 
his arms being in addition firmly bound to the sides. But as a 
general rule, it is best not to operate on patients under seven or 
eight years of age ; for at this period of life and upwards, the 
desire to get rid of the deformity will induce them, especially if 
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inspired with confidence by the tact and kindness of the surgeon, 
to submit cheerfully to the operation, provided it be done, as it 
may be, quickly and almost without pain. The operation, for 
the purpose of description, may be divided into four stages: 1, 
tlir separation of the lids; 2, the division of the conjunctiva so 
as to expose the tendon ; 3, the raising and division of the tendon ; 
and, 4, the division or dilatation of the fascia. 

Division of the internal rectus of the right eye. — The separation 
of the lids should be effected with the spring speculum as seen 
in fig. 1, which usually holds the lids securely, and enables the 
surgeon at want to operate without an assistant. The instrument 
should be made to act on the cuticular surface of the lids merely, 
as its application will then be unattended with pain, and far less 
likely to excite spasmodic action of the orbicular muscle. But 
in case the patient be indocile, or spasm of the lids follow so as 
to unseat the dilator, it will be necessary to introduce the hooks 
between the lids and the ball ; or if the spasm, as now and then 
happens, be so very violent, as to cause the spring to yield, 
(which must be made but of a certain degree of stiffness only, so 
as not to give pain in ordinary cases,) resort must be had to the 
elevator of Pellier (fig. 5) for the upper lid, and a depressor of a 
somewhat similar shape for the lower, which, like the spring 
speculum, it may also occasionally be found necessary to intro- 
duce between the lid and ball. It should, however, be remem- 
bered, that the use of the instruments in this position occasions 
infinitely more pain than all the other steps of the operation 
together. The operator must be prepared to meet with great 
difference in various cases, as to the facility of separating the 
lids. So little, in many instances, is the resistance offered, that 
it will answer to have the lids merely separated with the fingers 
of an assistant. In this way, I have operated on more than thirty 
cases without difficulty. 

Having the lids separated, and the opposite eye closed, the 
operator now directs the patient to look outwards, and inserts the 
double hook, as shown in fig. 1, through the conjunctiva into the 
fibrous expansion of the tendon, at the distance of two and a half 
to three lines behind the margin of the cornea. With the hook 
he has now a perfect command of the eye ; but he should not, as 
has been directed, force the ball strongly outw T ards, as this would 
occasion unnecessary pain, and lay the tendon to be divided too 
flat upon the ball to be easily raised with a blunt hook. It is 
sufficient to turn the cornea a little beyond the middle of the orbit 
— steadying it securely in that position. With a pair of angular 
scissors, slightly opened, and held as seen in the drawing, he next 
raises a fold of the conjunctiva and subjacent fascia, and divides 
it at one stroke by closing the blades, so as to expose the tendon. 
The fold is readily raised by inserting the sharp point of the scis- 
sors into the membrane a little below the lower edge of the ten? 
don, and pushing it up before the blade a little higher than the 
horizontal diameter of the ball. The cellular tissue and inter- 
muscular fascia may next be snipped with the scissors at the upper 
and lower edge of the tendon, and the wound in the conjunctiva 
widened if it do not sufficiently expose the parts beneath. A 
blunt hook, which may for convenience be held in the mouth, 
should now be passed under the muscle, either from below up- 
wards, which I find most convenient — or'from above downwards, 
as has been recommended by several operators. With this 



instrument he has now complete control of the eye, and the sharp 
hook, which is no longer useful, may be removed. The surgeon 
now turns the scissors in his hands, introduces the blade with the 
blunt or probe point below the tendon, as seen in fig. 2, and 
divides the tendon at one stroke by the side of the hook. All 
the instruments are now to be removed, and in man) instances 
the operation will be found complete. Lit tie more than the 
effusion of a few drops of blood takes place, provided the p;itient 
does not struggle so as to cause a congestion in the vessels of the 
part, and the surgeon is careful to cut on the outer side of the 
plica semilunaris. If blood should Mow so as to mask the parts 
during the operation, it must be removed with a sponge, in order 
that the surgeon may see clearly what he is about, and avoid all 
laceration or mangling of the membrane, which is found to inter- 
fere with the speedy healing of the wound. After a few moments' 
repose, the blood which may have again collected is to be carefully 
sponged away from between the lids, and the position of the eye 
examined. If it has become straight, the patient will have lost 
the power to a great degree of turning it in the direction of the 
previous deformity, and will have regained that of rolling it out- 
wards to the natural extent, so as to hide at least all the outer 
portion of the adnata. If it has not become straight, it becomes 
necessary to dilate the fascia — above the place at which the ten- 
don was divided, as will be most frequently required — or below 
it, in case the squint has been inwards and downwards. This 
must be accomplished as shown at fig. 4. The lids are to be 
again separated with the speculum, or with the fingers, and the 
blunt hook introduced through the flap of the conjunctiva under 
the fascia, so that the eye may be drawn a little outwards and give 
room for the division of the fascia to the requisite extent with the 
scissors, the probe point of which is to be passed below/precisely 
as in the section of the tendon. In bad cases of the mixed upward 
and inward squint in persons of middle age, it may be necessary, 
in addition. to divide a part of the insertion of the superior rectus 
or to sever some of the deep-seated bands of condensed cellular 
tissue at. their place of connection with the inner surface of the 
ball. This is the stage of the operation which calls for the great- 
est exercise of judgment on the part of the practitioner. If he 
divide the parts to the extent proper to each individual case, he 
will - be certain to produce a perfect cure of the deformity. If he 
divide them too freely, he may have the vexation to see the ball 
turn sooner or later in the opposite direction, and produce an ex- 
ternal squint; and perhaps, by too far loosening the fascia and 
muscles which serve to stay the ball in the orbit, encounter the 
still greater misfortune of a protrusion of the organ. And if the 
section is not. carried sufficiently far, the relief of the deformity 
will not be complete. 

In these cases the surgeon must recollect, that provided there 
has been a double squint, which may always be told by a careful 
inspection of the eyes beforehand, it will not be safe to attempt to 
cure a deformity more or less common to both eyes by operating 
upon one — and that in these cases of double squint the whole 
amount of the distortion in the two eyes may be accumulated in 
one while the, other is turned directly in front, or if neither eye be 
turned exactly in front, divided between them. 

In bad cases of double squint it will usually become necessary 
to perform a corresponding operation on the other eye, provided 
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it does not subsequently become straight by a sort of self-adjust- 
ing power, -which the eyes, when properly exercised after the 
section of one tendon, unequivocally possess. One advantage 
attending this double operation, especially if the eyes have ap- 
peared in consequence of retraction of the muscles, unduly sunk- 
en, will be that of restoring both to the same degree of promi- 
nence. In case of doubt as to the propriety of making the section 
of the fascia at the time of the operation, and especially if there 
is reason to believe that the external rectus will speedily gain an 
increase of power after the division of the antagonist, it will be 
well to defer the section of the fascia for two or three days, when 
if necessary it may readily be raised and divided without any new 
incision in the conjunctiva. 

Division of the internal rectus of the left eye. — In this operation, 
the lids are to be separated and the scissors and blunt hook em- 
ployed precisely as on the right. But as the use of the 5-harp 
hook for the purpose of holding the ball outwards, would render 
it necessary to employ the scissors in the left hand, in which they 
do not cut well, it will be found advantageous to substitute a 
pair of rat-toothed forceps for the double hook. With the for- 
ceps, a fold of the conjunctiva is to be raised just on the outer 
side of the plica semilunaris; this fold is then to be divided with 
the scissors, and the operation continued precisely as on the other 
eye. 

Sub-conjunctival method. (Process of Guerin.) — The method 
upon which this surgeon mainly relies is the following. The lids 
are to be separated in the ordinary manner. Two double hooks 
are employed to raise a fold of the conjunctiva over the ocular 
extremity of the muscle — one of which is held by an assistant and 
the other in the left hand of the surgeon. One of these hooks, 
that nearest the cornea, should take hold of the sclerotic coat, the 
other must be inserted through the mucous membrane so as to 
raise the sub-conjunctival fascia below it. The surgeon then 
passes the perforator, which consists of a small spear-headed 
knife, through one side of the base of the fold, and between the 
muscle and the ball; the knife, after being moved a little laterally 
in order to enlarge the space, is then withdrawn, and through the 
puncture thus made a small elbowed, blunt-pointed myotome is 
inserted flatwise so as to get completely between the muscle and 
the ball. The hook nearest the canthus may now be removed. 
The surgeon, with the other hook, which is inserted into the scle- 
rotic coat, rolls the ball in the opposite direction so as to make 
the muscle tense. The myotome, which previous to this move- 
ment upon the ball should be turned with its edge upon the muscle, 
is now by a, slight sawing movement made to divide the muscle 
and a portion of the subjacent fascia across, but without cutting 
the conjunctival mucous membrane. The division of the muscle is 
accompanied with a snapping sound, and a sense of yielding of 
the parts on the same side of the ball. 

The object of this operation is to avoid a wound in the conjunc- 
tiva. I have several times tried this process with good success, 
and though it is of sufficiently easy execution, it does not, as it 
appears to me, possess any peculiar advantage over the one more 
commonly employed, in which from the parts being more fully 
exposed to view, the operation can be done with greater precision. 
It is, moreover, accompanied by an effusion of blood, which, as 
it cannot readily escape externally, forms a clot below the mem- 
57 



brane lining the lower half or two-thirds of the ball of the eye, 
which is but slowly absorbed. 



II. ON THE EAR. 

The auricle is sometimes the seat of boils, tumours and cancer, 
and has been found enlarged by simple hypertrophy, so as to con- 
stitute a serious inconvenience from its bulk. Boils, especially 
if near the auditory passage, require somewhat more than usual 
attention, as they have sometimes, when protracted in their course, 
been found to impair the hearing. Cancerous tumours of the 
auricle, though but seldom met with, may render the amputation 
of the diseased part necessary, and several cases have been re- 
lated in which this proceeding was successfully employed. Hy- 
pertrophic enlargement of the auricle has also been removed by 
cutting away the superabundant part. Wounds, if small, heal 
readily, but if more extensive and irregular, require to be stitched 
and supported by a proper dressing. The complete loss of the 
auricle, not a very unfrequent occurrence, will affect the hearing 
to a greater or less extent, and may be partly remedied by oto- 
plasty, though the experiments made for this purpose have as 
yet furnished but very imperfect results. (Vide Plastic Opera- 
tions.) 

The external auditory meatus suffers from a number of diseases, 
requiring the aid of the surgeon. It may be closed, either from 
congenital imperforation, or in consequence of some inflamma- 
tory or ulcerative disease; by foreign bodies introduced into the 
passage ; by a hardened accumulation of the secretion from the 
mucous lining membrane; or by the growth of polypous or en- 
cysted tumours. The membrana tympani is also occasionally 
found in a morbid condition, seriously impairing the function of 
the organ, for which relief has been attempted by operation. 

Many of these different complaints, to be diagnosticated with 
certainty, require the exploration of the auditory passage by 
means of the speculum. This consists of two concave branches, 
which may be separated by means of a locked handle. That 
used by Kramer is narrowed near the point ; that of Itard is merely 
conical, shaped like the specula for other portions of the body, 
but of smaller dimensions. But, inasmuch as ihe cartilaginous 
portion of the passage only can be dilated with this instrument, 
its precise shape is but of minor consequence. The introduction 
of the speculum may be facilitated by the patient opening his 
mouth, as the condyle of the lower jaw, when the mouth is closed, 
presses against the meatus. Care, however, must be observed, 
to avoid pushing it in too far, as this would cause unnecessary 
pain ; and the branches should be made to press against the upper 
and lower walls, as these are found the most yielding. If the 
light falls properly into the ear, after the speculum is applied, we 
will be able to scan the whole meatus as well as the membrana 
tympani, which in a healthy state is found glistening at the bottom 
of the passage. 

1 . Foreign bodies in the auditory passage. — Before any attempts 
are made to extract foreign substances from the passage, the sur- 
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gcon ought to satisfy himself of their actual presence and their 
exact situation by examination. This may be best done by pull- 
ing the external ear outwards, upwards and backwards, so as to 
let as much light fall into the meatus as possible; and if the object 
cannot then be perceived with the eye, a small probe may be 
cautiously applied to sound the passage. The speculum will but 
seldom, in such cases, be of any use, and we incur by using it the 
risk of pushing the foreign substance farther inwards. The in- 
struments for extraction will vary according to the nature of the 
foreign substance. If it be round and completely fills the passage, 
a delicate hook, a small curved spatula, or a Daviel's scoop, may 
be used. If the object be of the nature of a splinter, or a dead 
insect, it may be extracted with a pair of forceps; but if a living 
insect has entered, it will be well to drop in a little almond oil, whicb 
■will either kill it at once or drive it out into view. Hardened 
cerumen or ear wax will sometimes require to be softened by tepid 
injections, before it can be removed with a scoop. If the pre- 
sence of foreign bodies in the ear has already excited consider- 
able inflammation, this has first to be subdued by blood-letting, 
emollient cataplasms, injections of warm milk, etc., before any 
attempts can be made at extraction. If any foreign substance 
has entered into the cavity of the tympanum through an opening 
in its membrane, the only thing which can be tried is to force it 
out by a stream of water, injected through the Eustachian tube, 
a proceeding which Deleau successfully employed in a case where 
a small pebble had entered the tympanum. After extraction of 
these foreign substances, the function of hearing is often painfully 
acute, so that the meatus has to be closed with some wool or lint, 
until the sensibility of the nerve becomes reduced. 

2. Polypous tumours, encysted tumours, and fungous excres- 
cences in the auditory passage. — These morbid productions may be 
developed as a consequence of some constitutional disease, as 
scrofula or syphilis, or arise from local irritation merely. They 
spring either from the lining mucous membrane, or the surrounding 
tissues. The deeper their place of origin, the more difficult will 
be their removal. Most frequently, however, they are found at 
the entrance of the meatus, where the structure of the passage is 
the least firm and resisting. Polypous growths occur here of the 
same character as in other parts of the body, and are generally 
covered with a vascular integument, disposed to bleed on the 
slightest pressure. Those of the vascular kind, by some, are 
called "sarcomatous polypus," by others, " encysted tumours;" 
but the soft, smooth, vesiculated tumour, of the nature of mucous 
polypus, is the kind more frequently met with in the ear. Either 
may cause deafness, in consequence merely of their obstructing 
the passage, or by being complicated with some affection of the 
internal ear; when the latter is the case, though their removal may 
be effected, it will but little improve the hearing. If the polypus 
be pedunculated and not seated upon or near the membrana tym- 
pani — which, before any operation is undertaken, should be ascer- 
tained by the examination of its basis with a probe — it may be 
pulled out as far as possible with a hook or forceps, and cut off 
with a pair of scissors or a small probe-pointed bistoury. In 
many cases it will answer well to twist it off at its root with a 
small polypus forceps, or, w T hich I prefer, cut it away at once with 
a small double canula, and a loop of fine silver wire. The re- 
moval of these tumours will in common cause but little bleeding ; 



but if much hemorrhage follow, it is to be arrested by touching the 
bleeding root with lunar caustic, a measure which has, moreover, 
the good effect of preventing the re-appearance of the growth. 
If cauterization should be relied on solely for the destruction of 
the polypus, which should only be thought of in reference to 
those of a malignant character and which are but rarely met with, 
the hot iron is to be employed, though its application is difficult, 
and attended with danger as regards the neighbouring parts. 
This danger we may in a degree obviate. The membrana tym- 
pani may be protected to a considerable extent by the introduc- 
tion of a ball of wetted cotton to which a thread is attached, so 
that it may be pulled out after the application of the cautery. 
The hot iron should, moreover, be introduced through a tube, so 
as to be made to act with more precision upon the polypous tumour 
alone. 

The ligature has also been employed for the removal of these 
tumours from the ear, but its application isfound very difficult 
when the polypus is deep-seated, and is attached by a thick root; 
cases to which, if it could be successfully applied, the operation 
seems particularly appropriate. Various complicated instruments 
have been invented for this purpose, constructed on the plan of 
Levret's double canula, and the other instruments devised for 
the ligature of nasal polypi. Sir C Bell recommended in pre- 
ference to the ligature the pinching of the polypus between the 
blades of a pair of forceps, which were closed with a screw, and 
allowed to remain until the tumour dropped off. Krukenberg 
has succeeded in many instances in destroying tumours of this 
class by merely pinching them frequently with the common for- 
ceps. The application of the liquid caustic by means of a brush, as 
recommended by Blancard, has been generally disapproved in 
consequence of the injury inflicted on the surrounding parts. To 
prevent the reproduction of these tumours after removal, a solu- 
tion of the acetate of lead was found useful by Kramer, as well 
as in mere cases of fungous excrescence, where the application 
of caustics was not thought advisable. Fungous, cancerous, and 
encephaloid growths sometimes appear in the meatus as the con- 
sequence of caries of the bones, or of an affection of the dura 
mater which has gradually removed the walls of the tympanum. 
Little can be done in cases of this description — the application of 
the cautery, the means usually resorted to, having been in most 
instances found more hurtful than beneficial. 

3. Closure of the auditory passage. — This occurs sometimes as 
a congenital defect, and occasionally as the consequence of ulcer- 
ation. In the former case, the obliteration is usually owing to a 
membranous septum stretched across the canal anterior to the mem- 
brana tympani ; in some few instances the septum has been found 
thick and cartilaginous. When the closure is produced by a 
membrane only, the passage may be restored. The membrane is 
to be divided by a crucial incision, the flaps cut off, and the raw 
edges touched with caustic, so as to prevent their forming a 
prominent cicatrix. But when the meatus is obstructed by a solid 
cartilaginous growth, the attempt to open it has been unsuccessful, 
and the case has been usually found in addition complicated with 
some malformation of the internal ear. 

4. Catheterism of the Eustachian tube is found one of the most 
efficient means of treating cases of deafness that depend either 
upon an obstruction of this duct, upon an accumulation of mucus 
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in the cavity of the tympanum, or an impaired condition of its 
nerves. 

Surgical anatomy.- ^The Eustachian tube forms a passage of 
communication between the cavity of the tympanum and the 
throat. Through it the mucous fluid secreted by the tympanic 
lining membrane is discharged, so as to prevent under ordinary 
circumstances its accumulation in that cavity. Along it the air 
likewise passes freely backwards and forwards, so as to preserve 
that retained in the cavity in a state of equilibrium with the 
atmosphere, in order to allow the membrana tympani, placed at 
the bottom of the auditory meatus, and forming the outer wall of 
the tympanic cavity, properly to vibrate under the impulsion of 
the surrounding air. 

The tube is about an inch and a half in length, and is directed 
from the cavity of the tympanum obliquely downwards, inwards 
and forwards, and opens on the lateral part of the pharynx, a quar- 
ter of an inch behind the nostril, by an oblong, trumpet-mouthed 
orifice, the posterior lip of which is prominent in the cavity of 
the pharynx. The greater diameter of this orifice is vertical, and 
about half an inch long ; its upper and lower angles correspond with 
the upper and lower boundaries of the inferior meatus of the nose. 
The canal leading to the ear starts from the upper angle of this 
orifice, on a level with the back part of the inferior turbinated 
bone, and is of a dimension very different from that of the orifice. 
The lower and inner two-thirds of this tube including the orifice 
is formed of a membranous cartilage, lined with a mucous mem- 
brane continuous with that of the throat, and thickly studded with 
mucous glands, especially about its open orifice. The upper 
third is bony ; through this part the mucous membrane — converted 
into a fibro-mucous tissue, so as to serve the part of periosteum — 
passes up to be continuous with that lining the tympanic cavity. 
The cartilaginous portion of the tube gradually diminishes in size 
up to its junction with the osseous, where the diameter is only 
about the thirtieth part of an inch — so small as barley to admit the 
passage of a small probe. From this point the calibre again 
gradually enlarges up to its opening in the tympanum. In the 
state of rest the parietes of the membrano-cartilaginous portion of 
the tube lie in contact, the trumpet-shaped orifice alone remaining 
more or less open, so as to form a sort of long valve patulous at 
both extremities ; this valve, however, is so lightly closed and so 
elastic as to admit of being readily forced by the breath and the 
action of the small palatine muscles that surround it, and admits 
of the passage of air in either direction. The direction of this 
canal is such as to form with the axis of the inferior meatus of the 
nose an angle of 135 degrees, which opens obliquely upwards and 
outwards, and designates the shape of the curve to be given to 
the instruments intended for introduction. The trumpet-shaped 
orifice of the tube, as has already been said, is found just behind 
the inferior turbinated bone ; it will also be observed a little to the 
outer side of the external wall of the nostril of the same side, in 
consequence of the contraction of the posterior naris, made by the 
projection inwards of the internal plate of the pterygoid process. 
The posterior end of the inferior turbinated bone slopes down- 
wards so as to form a cul-de-sac ;— was it not for this, a catheter 
or sound having the proper curve, could be conducted along the 
inferior edge of the lower turbinated bone, and passed at once 
without changing its course into the tube. But in attempting the 



introduction in this way, we find the point arrested against the 
cul-de-sac, and it is necessary to lower it so as to pass it over the 
inner plate of the pterygoid process, and then raise it again to get 
it into the tube. But if the point of the sound be carried, with the 
curve vertical, along the floor of the meatus till it is found to glide 
over the edge of the posterior naris, a rotation of a quarter of a 
circle, so as to carry the point outwards and upwards, will lodge 
it in the tube. The distance of the orifice of the tube from the 
anterior opening of the nostrils varies in different subjects ; its 
medium length is about two inches and a half. Rules have been 
given in order to ascertain its distance in each case by measure- 
ment of the space between the front incisor tooth of the upper jaw 
— whifh corresponds with the anterior orifice of the nostril— and 
the soft palate — which is immediately below the opening of the 
Eustachian tube. 

There are three objects to be effected in the catheterism of the 
Eustachian tube:— 1. The forcing up of air with an appropriate 
apparatus, for the purpose of aiding in the diagnosis of the dis- 
eases which have caused the deafness. 2. The forcing up of 
atmospheric air, in order to remove obstructions in the tube, or 
dislodge the mucus that has accumulated in the cavity of the 
tympanum. 3. The introduction of medicated fluids, whether 
gaseous or liquid, to remove the morbid condition of the lining 
membrane of the tympanum, or to stimulate its nerves when they 
are found obtunded or partially paralyzed, as in cases of atonic 
deafness. 

The introduction of the catheter is to be made through the 
inferior meatus of the corresponding nostril. But should any 
irremovable cause of obstruction exist in the nostril of the same 
side, it is possible also to reach the Eustachian tube through the 
nostril of the opposite side, by giving a longer curve to the instru- 
ment; or even from the mouth, by carrying the catheter upwards 
behind the soft palate. The last method, however, is abandoned 
in consequence of the great difficulty attending it. 

Ordinary process by the corresponding nostril. — The catheter 
should be graduated so as to allow the actual distance of the 
trumpet-shaped orifice to be measured in each case in order to 
facilitate the re-introduction of the instrument, which is usually 
many times required. It may be flexible, — made of gum elastic, 
as the instrument of Deleau, (PI. LI. fig. 1, 2, B,) — and will then 
require a stilet ; or it may be inflexible, — made of silver or gold. 
Of the latter, (to which preference is usually given, as they are 
more readily introduced, though decidedly more liable to irritate 
the passage,) there are several varieties, the best of which, accord- 
ing to my own experience, are those of Pilcher, (fig. 6,) and 
Kramer, (fig. 5.) The practitioner who devotes his attention to 
aural surgery should, however, supply himself with the three 
instruments above named, as he will occasionally meet with cases 
in which, either from the small dimension of the nostril, the 
inclination of the nasal septum to one side, or the great irritability 
of the passage, one of these instruments, which differ so much in 
their form, can alone be readily introduced. The peculiarity of 
that of Kramer, is the shortness of its beak ; it can be passed there- 
fore but a small distance into the tube, and allows of the regurgi- 
tation of the air and the removal of mucus by its side, so as to 
prevent any extreme compression of the parts in the tympanic 
cavity, which is far from being unattended with danger — death 
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having in one case suddenly followed this operation. For the 
same reason, the tube of Kramer is liable to displacement, and 
requires an apparatus to fix it in its position, and may in many 
cases be advantageously superseded by that of Pilcher, which is 
moulded to the shape of the parts, so as to sustain itself when 
once introduced. 

The other instruments required will be a frontlet, to which is 
attached a pair of forceps moving on a ball and socket joint for 
the purpose of retaining the instrument of Kramer in position ; an 
apparatus for the condensation and transmission of air, and another 
for the generation of ethereal vapour, which will be found de- 
scribed in the various treatises on the diseases of the ear. Gairal 
has advised the use of a large gum caoutchouc bottle for air in- 
jection merely, the air being forced in by pressure with the hand. 

The patient is to be seated on a low chair, with his head 
thrown a little back and supported against the breast of an as- 
sistant. The operator, seated on a higher chair in front and a 
little to one side, takes in his hand the catheter, well coated with 
cerate or mucilage, blows through it to see if the passage is per- 



fectly free, and passes it, held like a writing pen, rapidly but gently 
through the inferior meatus; — the point of the instrument gliding 
over the floor of the meatus, the curve of the beak presenting its 
convex part upwards, and turned a little inwards to keep it away 
from the inner surface of the inferior turbinated bone. The right 
hand may be used for either nostril, but if the operator is dexter- 
ous in the use of the left, he will find it most convenient to 
employ that in the operation on the left nostril. If any impedi- 
ment is encountered in the introduction, not readily removed by a 
little further inclination of the point outwards, the instrument is 
to be at once withdrawn and a smaller one substituted. When it 
has passed to the extent of two or two and a half inches, the 
point will be felt sliding as it were, or rather about to slide, over 
the rounded margin of the nostril, and there will be an involuntary 
effort at deglutition, showing that the instrument has come in con- 
tact with the velum palati. The beak of the sound, without being 
carried any further backward, is now to be turned by a quarter 
rotation between the thumb and fingers, so that the point shall pre- 
sent upwards and outwards in the direction of a line between the 



PLATE LL— OPERATIONS UPON THE CAVITIES OF THE FACE AND THROAT. 

{Figs. 1 and 2.) INTERIOR OF THE NASAL FOSSyE, MOUTH AND PHARYNX. 

The head has been sawn through the middle line, so as to take away the septum of the nose with the portion 

removed. 
References common to figs. 1 and 2. 
Line of section of the bones. — a. Bones of the base of the cranium, b. First six cervical vertebra?, c. Upper maxillary 

bone. e. The second large molar tooth, which i< removed n fig. 2, in order to bring into view the orifice of 

the duct of Steno. d. Inferior maxillary bone. e. Os hyoides. f Cartilages of the larynx. 
Section of the soft parts. — g. The nose. h. The upper lip. i. Epiglottis, k. Lower lip. I. Tongue presenting a 

side view of the genio-hyo-glossus muscles. 
Section, of the cavities. (Nasal cavity.) — m. Superior turbinated bone. n. Middle turbinated bone. o. Inferior 

turbinated bone. p. Cul-de-sac at the top of the naso-pharyngeal cavity, q. Inferior orifice of the nasal 

duct. r. Trumpet-shaped orifice of the Eustachian tube. 
(Cavity of the mouth.) — s. Superior dental arch. /, t. Half arches of the palate, u. Cavity of the pharynx, opening 

above into the nose and mouth, and continuous below with the oesophagus, v. 



OPERATIONS. 

(A). Catheterism of the nasal duct with the sound of Laforcst. — In fig 1, the end of the instrument is hidden in the 

duct by the inferior turbinated bone. 
In fig. 2, a portion of the turbinated bone and mucous membrane is removed to show the sound in the whole 

length of the duct. 
(B). Catheterism of the Eustachian lube with the sound of Deleau. — In fig. 2, a portion of the body of the sphenoid 

bone is removed in order to show the continuation of the Eustachian tube toward the cavity of the tympanum, 

below and in front of the curvature of the carotid artery. An opening is likewise made in the wall of the 

tube to show the position of the end of the sound. 
(C). Catheter introduced into the antrum maxillare, shown in fig. 1. 
(D). Probe introduced into the duct of Steno, seen in fig. 2. 
(E). Sound of Bellocq, shown in fig. 2, as employed for the purpose of plugging the posterior nares. — The instrument 

has been introduced through the lower meatus of the nose, and the spring pushed onward so as to bring its 

probe-point into the cavity of the mouth. A plug of lint is attached to the point by a thread, ready to be 

drawn back with it and lodged in the posterior opening of the nostril. 
(F). Catheterism of the cesophagus, (fig. 1,) as employed for the purpose either of dilating a stricture of this passage 

or removing poisons from the stomach. 
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auditory meatus and the first incisor tooth of the other side, with 
■which direction should correspond the ring on the outer end of 
the catheter. The surgeon then, pushing the instrument gently on, 
first feels it jut against the posterior lip of the orifice and then 
slide into the cavity of the tube. To the practised hand its posi- 
tion here is at once made manifest by the absence of uneasiness 
to the patient, by the instrument becoming gradually more fixed 
as it glides in, and by a sort of elastic resistance given by the 
walls of the orifice in attempting to rotate the instrument. The 
forceps of the frontlet are now to be fastened upon the catheter, 
which, by this means, is now so securely held that the patient 
cannot by talking or even swallowing dislodge it. This manipu- 
lation, however, should be so delicately done, and with such close 
attention to the sensation communicated to the fingers, as to avoid 
even the slightest laceration of the lining membrane, else, when 
the condensed air is allowed to pass up the catheter, it might get 
through the place of rupture into the submucous cellular tissue, 
so as to produce an emphysematous swelling of the palate, the 
uvula, or of the side of the neck as far down even as the angle 
of the jaw. If, in introducing the instrument, we attempt to make 
the turn before it has arrived at the posterior border of the nostril, 
the point will be brought up against the back end of the inferior 
turbinated bone, so as to occasion pain, and, in case any violence 
should be used, even fracture of the part. If, again, after making 
the rotation, the point instead of entering the cavity slip over the 
posterior margin of the orifice of the tube, a sensation of elastic 
yielding in the part makes the circumstance known to the surgeon. 
The instrument, if then carried back, comes in contact with the 
walls of the pharynx, and produces a convulsive contraction of the 
muscles of deglutition. If it be rotated in this position, it either 
swings round clear in the cavity or becomes hooked in one of the 
angular depressions of the pharynx — a state of things which the 
young operator should early learn to detect. When hooked in 
this way, he will discover his error by noticing that the direction 
of the ring on the outer end is too vertical ; that the instrument, 



as shown by the graduated scale, has entered too far, and by 
observing on attempting to rotate the instrument, that it does not 
meet with the peculiar elastic membrane of the cartilaginous 
orifice while it increases the spasmodic action of the muscles of 
deglutition. He is then to retract the catheter. If he discover 
the error the moment it slides over the posterior lip, a slight back- 
ward motion is all that is required, and the instrument, if again 
pressed forwards with the handle a little more inclined to the 
other nostril, slips into the proper position. If he do not find his 
mistake till the point has touched the back wall of the pharynx, 
he is to turn the handle till the ring comes into its proper direc- 
tion, and then withdraw the instrument for half an inch, which 
brings the point nearly opposite the tube, when a second effort 
to pass it may be made. If not successful now, the instrument 
must be brought backwards with the point in the position at 
which the turn was made in the first instance, and the manoeuvre 
repeated anew. 

When the nostril is of good size, I often find it more easy for 
the patient — in introducing the catheter of Pilcher — to carry it 
with the convex part of the curve downwards on the inner and 
lower angle of the meatus, the point directed upwards under the 
inferior edge of the lower turbinated bone, so as to correspond 
with the direction of the Eustachian tube. If there is no resist- 
ance at the posterior end of the turbinated bone, no turning of 
the instrument is required ; the point will be found sliding over 
the rounded edge of the internal pterygoid process, and dropping 
at once into the proper opening. If there be resistance, the point 
must be turned a little downwards till it passes, and then raised 
again to the proper direction. 

If the elastic catheter of Deleau is employed, it is to be carried 
on the stilet in the manner above directed into the orifice of the 
tube. (PI. LI. figs. 1, 2.) The stilet which projects a little beyond 
the catheter, is then to be carried alone along the tube, and the 
catheter afterwards advanced upon it. The stilet is then wholly- 
withdrawn, leaving the catheter in place, to the end of which a 



(Fig. 3.) TAMPONING THE NASAL FOSS^. 

In the section of the head shown here, the septum narium has been left. The operation — the first step of which 
is seen at E, fig. 2 — is here represented completed. The horizontal dotted line represents the track of the 
thread ; the curved ones at the two extremities of the nostrils show the depth to which the plugs {I, m) are 
lodged in the passage. 



(Fig. 4.) PERFORATION OF THE ANTRUM MAXILLARE. 

(A). Through the external wall. — The corner of the mouth is carried outwards and the upper lip raised by the 
two hands of an assistant, (o, p.) The mucous membrane has.been divided at its place of reflection from the 
gum, and the soft parts separated upwards from the bone so as to give room for the application of the small 
crown of a trephine. 
By the sockets of one of the molar teeth. — The first small molar tooth having been lost, the point of a perforator is 
applied in this case to drill a passage into the antrum. 

Fig. 5. — Kramer's catheter for injection into the Eustachian tube, — this instrument is made of various sizes. 

Fig. 6. — Mr. Pilcher's catheter for the same object, reduced one-third in size. 

Fig. 7. — Shaft of Fabrizi's instrument. A spiral screw at the end. A coiled wire spring near the handle. 

Fig. 8. — Canula of the same, made of silver, with a circular steel point which is sharp and cutting. 

Fig. 9. — Shaft placed in the canula, the spiral point projecting two turns beyond the canula. 
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mouth-piece of silver is to be fixed, and subsequently fastened to 
the alae of the nose by a metallic thread bent so as to act as a 
pair of forceps. 

Introduction of the catheter by the opposite nostril. (Process of 
Dekau,) — The catheter employed in this process must have a 
longer curve than the one ordinarily used, and is more convenient 
if made of gum elastic. It should also in addition be slightly 
curved on the side of its convexity. It is to be passed, held'as 
a writing pen, through the nostril of the other side, with the con- 
cavity of its beak looking downwards and inwards. As soon as- 
the point has passed the boundary of the posterior naris, it is to 
be rotated inwards so as to pass behind the vomer. In this direc- 
tion it is to be continued on till it enters the orifice- of the tube of 
the opposite side. 

Perforation of the membrana tympani. 

This operation was introduced by Sir A. Cooper, and it is said 
successfully employed by him in 1800. The perforation is made 
either by puncture or excision. The only indications commonly 
believed to justify this operation, are permanent and irremediable 
closure of the Eustachian tube, extravasated blood in the cavity 
of the tympanum, and, according to Kramer, a thickened and 
unyielding state of this membrane. The success of the operation, 
which lias been very frequently practised, has not however been 
such as to realize the expectation once formed from it. " Nothing 
is more rare," says Itard, " than the cure of deafness by perfora- 
tion of the membrana tympani."* I have several times in years 
past, performed the operation, but have seldom found it attended 
with much lasting benefit. 

Puncture. — Cooper and Buchanan, after inclining the head of 
the patient in a good light and straightening the meatus in order 
to render the membrane visible, punctured the membrane with a 
small trocar at its anterior and inferior portion, so as to avoid the 
the manubrium of the malleus — care being taken that the point 
of the instrument should not come in contact with the opposite 
wall of the tympanum. The puncture, however, even when first 
attended with benefit, was found soon to close up as in ordinary 
wounds of the part, by adhesive inflammation. Hence the intro- 
duction of the following process for the removal of a piece. 

Excision. — This process was first devised by Himly, and exe- 
cuted with a simple circular punch of small size, cutting out like 
that of the shoemaker, a circular piece. With this instrument 
the delicate membrane is more apt to break away than be clearly 
cut, the broken portions subsequently rising up when inflamed, so 
as to diminish or obliterate the orifice. For these reasons the 
punch of Himly has been modified by Deleau, for the purpose of 
bringing away the piece, and further improved by Fabrizi, of 
Modena. By the instrument, as modified by the latter surgeon, 
the removal of the piece is readily accomplished. 

Process ofM. Fabrizi. (PI. LI. figs. 7, 8, 9.)— The structure and 
mechanism of this ingenious auricular trephine of M. Fabrizi, 
will be understood by reference to the plate. It is used in the 
following manner:— Holding the instrument in the right hand as 
a writing pen, with the point of the spiral directed upwards, it is 
to be passed along the inferior wall of the meatus, and brought 
in contact with the anterior and inferior part of the membrana tym- 
• Memoires de l'Acadeinie Royale de Medecine, torn. V. Paris 1836. 



pani at a point about half a line from its circumference. Pressure 
is then to be made on the instrument till the point of the spiral 
traverses the membrane. The whole instrument is then to be 
rotated on itself for a turn and a half. The handle, to which the 
shaft with the cork-screw termination is attached, is then to be 
secured with the fingers of the left hand, while with those of the 
other hand the canula is rotated a turn and a half in a direction 
opposite to that which had previously been made. The screw 
fixes the membrane so as to give the requisite point of support, 
and the sharpened edge of the steel canula cuts out a round piece 
about a line in diameter, which is left attached to the screw, and 
is withdrawn with the instrument. This mode of excising a por- 
tion of the membrane is incontestably superior to any which has 
yet been devised. 

Perforation of the mastoid cells. 
This operation was proposed by Itard, and has been many times 
practised for abscess of the tympanic cavity with supposed effu- 
sion of pus in the mastoid cells, and for the purpose of throwing 
injections into the tympanum in cases of obstruction of the Eus- 
tachian tube. But the method has never met with much favour, 
and though a plea has recently been started in favour of its re- 
sumption,* it may be considered as completely laid aside in 
reference to the above indications. For if, under such circum- 
stances, the purulent fluid cannot be evacuated by injections 
through the Eustachian tube, it is generally conceded that it is 
better to make an opening through the membrane of the tympa- 
num. The only cases in which the perforation of the cells would 
be admissible, are those in which the abscess within is complicated 
with caries or necrosis of the outer wall of these cells. The point 
on the surface which corresponds to the position of the larger of 
these cells is a little in front of the mastoid process, and in the 
adult a little more than half an inch from its apex. The opera- 
tion would consist in laying the bone at this point bare, by a 
crucial or ] incision, and employing a small trephine to open 
into the cells. Through the opening the pus is to be discharged, 
and injections cautiously thrown in from day to day, till a cure is 
effected. 



III. 



OPERATIONS UPON THE NOSE AND NASAL 
CAVITIES. 



Surgical anatomy. — The bony structure of the root of the nose 
is formed by the two nasal bones, which are attached upon each 
side to the nasal process of the upper maxillary, and by their 
posterior face to the perpendicular lamella of the ethmoid bone. 
From this junction of parts, it follows that in fracture or depression 
of the nasal bones the shock may be transmitted to the cribriform 
plate of the ethmoid, so as to break it and cause injury to the 
brain and olfactory nerves which are lodged above it. If the 
fracture involve the nasal processes of the maxillary bone, the 
nasal duct for the discharge of the tears is liable to injury, and 

* M. Deseimeris.— De la Perforation de Apophyse Mastoid, etc. etc. L'Expe- 
rience, lOeme Avrii, 1833, No. 32. 
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epiphora or even fistula lachrymalis may follow. The inferior 
half or expanded portion of the nose, called the also, is composed 
mainly of two lateral cartilages, separated by a bird which com- 
pletes the nasal septum. The skin of the nose is thick and 
movable over the bones ; but thin and closely adherent over the 
lower cartilaginous portion. The subcutaneous cellular tissue 
contains no fat, but is richly supplied, especially at its inferior 
part, with sebaceous follicles, the orifices of which are so nume- 
rous as when enlarged to give the skin a cribriform appearance. 
The integuments of the nose are so very vascular as to render 
easy the cicatrization of wounds of the part, and make it the 
frequent seat of erectile tumours. A case is reported by Garen- 
geot, in which the re-application of the extremity of the nose, 
after it had been completely separated, was followed by solid 
union. 

JVasa! cavities. — Each of these cavities is included within the 
bony and cartilaginous walls of the nose just described, and the 
upper surfaces of the horizontal processes of the maxillary and 
palate bones which form the roof of the mouth, and are separated 
from each other by a partition partly bony and partly cartilaginous 
— consisting of the vomer, the perpendicular plate of the ethmoid 
bone, and the triangular cartilage which is lodged in front of the 
bony portion. Each of the nasal cavities or nostrils thus formed 
with resisting walls, presents an opening in front called the ante- 
rior naris, and one behind leading into the pharynx and closed at 
times by the velum palati, named the posterior naris. 

Anterior nares. — Each of these openings is about three-quarters 
of an inch long and a quarter broad. Their walls, which are 
cartilaginous and extensible, may be further enlarged by a section 
of the ala with the knife, so as to be equal to that of the bony 
orifice of the nostril which it masks, and which is about half an 
inch in its transverse diameter. Each of the anterior openings is 
circumscribed — on its outer side by the ala, on its inner by the 
nasal column, on its lower or posterior by the origin of the lower 
lip, and on its upper or front by the nasal lobe or point. It is 
well to observe, in reference to the introduction of instruments 
through this opening, that the point of the nose descends much 
lower than the origin of the upper lip, so that instruments in enter- 
ing should be first directed upwards, and then brought to the 
horizontal position. 

The posterior nares, or openings of the nostrils, are of a regular 
oval shape, each fully three-quarters of an inch in its vertical 
diameter, and half an inch in its transverse, opening obliquely 
backwards and downwards into the pharynx. The walls of these 
orifices are bony and unyielding. The size and shape of the 
orifices should be well noted by the student in reference to plug- 
ging them in case of epistaxis, or the passage of instruments for 
the removal of polypous tumours. In looking in a section of the 
head from behind forwards through the posterior opening of the 
nostrils, we find these cavities formed of four walls — the ex- 
ternal, which is irregular in consequence of the presence of the 
turbinated bones on that side, the two lower of which may be 
seen from the posterior orifice; the superior, or the roof; the 
internal, or the septum ; and the inferior, or the floor. 

The inferior is about two inches long, formed into a sort of 
gutter on its upper face, which, when the head is placed horizon- 
tal, is found inclined backwards and slightly downwards. By its 



posterior part it supports the velum palati, a sort of movable valve, 
which, when elevated, obstructs the posterior orifice, and forms 
one of the difficulties in the introduction of instruments from the 
mouth into the nose. The mucous membrane lining this inferior 
wall is fibrous, little sensitive or vascular, and is but seldom 
the place of origin for polypous tumours. 

The internal wall or septum is lined by a very dense, vascular, 
and sensitive mucous membrane, which favours the development 
of syphilitic or scrofulous ulceration, and is not unfrequently 
the seat of fibrous polypi. The septum is, in a large proportion 
of cases, found bulged more or less to one side, so as to render 
one nostril smaller than the other. When this takes place to a 
great degree, the front end of the triangular cartilage of the septum 
will form a red and rounded tumour, interfering with the passage 
of air. I have frequently been consulted in regard to this dis- 
placement of the cartilage, the patient believing it to be a poly- 
pous formation; but if a bent probe be passed in these cases into 
the other nostril, it falls into a corresponding concavity, and re- 
veals at once the nature of the affection. 

The superior wall or roof of the bony portion is very narrow — 
little more than a sixth of an inch broad. It is formed in front 
by the nasal bones and the septum. In its middle part it is hori- 
zontal, and is formed by the grooves of the ethmoid and the 
cribriform plate of that bone, the fragility of which is so great that 
an instrument improperly directed, especially in the softened state 
in which the bone is found in disease, might readily penetrate into 
the brain. This horizontal portion is lined by a delicate mucous 
membrane, and is the common seat of vesicular or mucous polypi. 
At its back part the wall inclines downwards, and terminates di- 
rectly at the orifice of the sphenoidal cell. 

The external wall is irregular in structure, and is formed chiefly 
by the three turbinated bones and the three meatuses which they 
cover. The inferior turbinated bone begins from the very margin 
of the nasal process of the maxillary, nearly on a line with the 
bulging part of the alse, and runs back, a little arched in its mid- 
dle, to the front part of the inner plate of the pterygoid process. 
Its upper margin, by which it is attached to the nostril, is nearly 
on a line with the front margin of the orbit, and about five-eighths 
of an inch above the floor of the nostril. This bone is curved 
inwards and downwards, so that its inferior edge comes usually 
wUhin a quarter of an inch of the floor, and sometimes is pro- 
vided with a fold of mucous membrane so pendulous as to reach, 
especially at its back part, nearly down upon the floor. In the 
inferior meatus, which is found below it, opens the nasal duct, 
the anatomy of which has already been described. The middle 
turbinated bone begins about half an inch further back, and nearly 
an inch higher, being nearly on a line with the internal canthus 
of the eye. The space between the lower margin of this bone, 
and the upper margin of the inferior, which forms the middle 
meatus, is only about three-sixteenths of an inch broad. In the 
front part of this space, and under the inferior turbinated bone, 
open the anterior ethmoidal cells and the frontal sinus — and at a 
point a little farther back, at the distance of about an inch and a 
half from the anterior nares, is the orifice of the antrum highmo- 
rianum. Professor Warren* has observed, that an unusually large 
turbinated bone is liable to be mistaken for a polypous growth. 
* Surgical Observations on Tumours, p. 470. 



232 



SPECIAL OPERATIONS. 



The middle turbinated bone is convex and curved inwards like 
the lower, but does not come so far forwards Its convex 
surface is, however, nearer to the septum — often so near, when 
the septum is curved a little in that direction, as not to leave 
more than the eighth of an inch between them, and present an 
obstacle to the introduction of instruments through the nose. The 
back part of this middle turbinated bone is curved a little down- 
wards. The upper or small turbinated bone is directed a little 
upwards, and seems like a detachment from this, starting on a 
level with the internal canthus of the eye. The space thus left 
between them forms what is called the superior meatus, and is 
consequently found only in the posterior half of the nose, and is 
about three-quarters of an inch long. In it is the opening of the 
posterior ethmoid cells. In the skeleton it presents also the ori- 
fice called the spheno-palatine foramen, through which, by con- 
stant pressure and dilatation, large polypi occasionally insinuate 
themselves, so as to project in the pterygo-maxillary fossa below 
the masseter. All these parts are covered by a red, soft, mucous 
membrane, very vascular, especially at its upper part, where it 
becomes, in consequence of its high organization, the seat of 
coryza, hemorrhages, and bleeding polypi. In the extraction of 
nasal polypi, it is necessary to be familiar with the structure of 
this external wall of the nose, though when the tumours are large 
it will be found more or less distorted by their pressure. They 
rarely arise from the inferior turbinated bone, but when they do, 
they may readily be removed by a pair of forceps either straight 
or slightly curved. The most common seat of such as spring 
from the outer wall, is the middle turbinated bone, though they 
are not unfrequently found attached to the upper bone. The 
instrument for the removal of these by grasping their root must 
necessarily be curved, and carried up nearly on a level with the 
lower side of the nasal bones. " Whoever looks," says a most 
judicious writer,* "at the position of these bones, even in the 
dead skull, and the relations of a polypus, must at once be con- 
vinced that its eradication by any plan whatever is rather to be 
desired than promised, and the rapid reappearance of polypi, after 
the nostril has been conjectured to be cleared, is easily to be 
explained by an excrescence expanding from a spot where it had 
been confined by the portion removed. The destruction of bone, 
and dreadful spreading of the disease, may also be readily under- 
stood. It sometimes destroys the nasal bones, forming an external 
tumour, enters into the antra, and swells the face laterally as well 
as in front, penetrates into the frontal and sphenoidal cells, swell- 
ing the forehead, and pressing on the brain protrudes the eyes 
and pushes forward the conjunctiva, descends into the pharynx, 
encroaches on the palate, and perhaps carries the velum forwards 
almost to the front teeth*" 

TUMOURS OF THE NOSE. 

These may consist of a mere enlargement of the sebaceous 
follicles, or of a growth of erectile tissue, or they may be of the 
nature of lupus or cancer. The processes for their removal will 
not in common differ from that required when the same affections 
are found in other parts of the body, with the exception that it 

* Principles of Surgery, Vol. II, p. 227. By John Burns, M. D., F. R. S. Lon- 
doD, 1838. 



will be necessary to avoid cutting into the nasal cavity, for fear 
of leaving a fistulous opening or a deforming cicatrix. But in 
cases of malignant disease, as when a wart over the ala has une- 
quivocally become cancerous, the extension of the disease inwards 
renders it often necessary to remove by an elliptical incision a 
portion of the entire wall, the orifice of which, if small, should 
be closed at once with the hare-lip suture ; or if large, by the 
immediate transplantation of a flap from the cheek, forehead, or 
arm. If a tumour, malignant or otherwise, grow from the middle 
column of the nose, separating the two oval cartilages, it may be 
removed by the following process, so as to leave very little 
deformity. 

Process of Rigal. — This consists in circumscribing the tumour 
of the column by two lateral incisions united in front, and divergent 
backward in the form of the letter \ reversed. The branches are 
next to be united by a transverse incision nearly on a level with 
the lip. The integuments are then to be dissected off' from the 
place of these incisions, and the two oval cartilages separated so 
as to expose the septum within and allow the diseased mass to be 
enucleated from between them. 

Lipomatous tumours of the nose. — The skin and subcutaneous 
cellular tissue covering this organ, as w y ell as the numerous seba- 
ceous follicles they contain, sometimes become so thickened and 
irregularly expanded, as to form a mass of insensible lobulated 
tumours, pendent from the part, though attached by broad bases. 
The cellular tissue below is loaded with serum so as to augment 
the size of these swellings, the growth of which, if not removed 
by operation, goes on increasing without definite limits, producing 
great deformity and inconvenience, hanging down so as to obstruct 
the orifices of the nose and mouth ; and in two instances have 
been known to descend as low as the chin and chest.* They are 
mostly of a reddish or violet hue from the accumulation of blood 
in the veins, though the arteries of the part are but little enlarged. 
The masses are separated by fissures, in which the sebaceous 
secretion lodges and becomes rancid and offensive. The affec- 
tion is not malignant, and the cartilaginous basis of the nose 
being usually uninvolved, the growths may be readily removed 
from it by operation. 

Process of Mr. Liston. — "An incision should be made through 
the diseased integument and cellular tissues in the mesial line, 
upon the cartilages of the apex and columna — not, however, so 
as to injure them. An assistant places his fore finger in one nos- 
tril, and the surgeon, seizing the mass either in his fingers or with 
a small vulsellum, (toothed forceps,) proceeds to dissect it off 
with a scalpel. The incisions must be carried close to the carti- 
lages of the ala until the one side is cleared — the edge of the 
opening being well observed, and not encroached upon. The 
assistant will give warning if the knife at any stage of the pro- 
ceeding, approaches his finger. The surface is trimmed a little, 
if occasion requires, with a pair of thin, slightly curved, or knife- 
edged scissors. A similar proceeding is observed on the opposite 
side so as to make the part as symmetrical as possible. A few 
vessels bleed, but the flow is easily restrained during the dissec- 
tion by placing the small spring forceps (Grocfe's) upon their 
mouths, or compressing them with the point of the finger. Liga- 
tures are afterwards applied if they still persist in bleeding. Should 

* Vidal, Traiie de pathologie externe, Vol. IV. 



OPERATIONS UPON THE NOSE AND NASAL CAVITIES. 



233 



the ligatures not hold, the cut ends of the vessels not being 
readily drawn out from the condensed tissue, a fine cambric 
needle may be passed across the bleeding point, and a ligature 
tied under it, the ends of both the needle and the thread being 
afterwards cut off. Any troublesome general oozing may be 
stopped by plugging the anterior nares, applying a compress of 
lint outside, and retaining it by a double-headed roller. Difficulty 
and pain, however, are experienced in removing this dressing, 
and it is much better, if possible, to apply frequently and assidu- 
ously for a few hours, pledgets of lint moistened with cold water; 
and after coloured discharge has ceased, to substitute the tepid 
dressing, and thus encourage suppuration. The exposed surface 
in this situation soon becomes clean, and presents small, pointed, 
and florid granulations; after a time the zinc or other lotions, 
well diluted, are employed with advantage. Cicatrization very 
soon takes place, and the surface at first glazed and discoloured, 
soon assumes a perfectly natural appearance."* 

Occlusion or narrowing of the anterior nares. — Diseases suscep- 
tible of altering the form of the nose may obliterate or contract 
the nostrils, so as to interfere with the function of respiration. As 
in the occlusion of the other natural passages, this is to be treated 
by the common processes of dilatation, incision or excision, which, 
to be effectual, have frequently to be employed in combination. 

In cases of simple narrowing, make with the bistoury many 
small radiated incisions at the margin of the nostril. If the closure 
be complete, run the bistoury in the place of the former opening 
so as to form a longitudinal fissure, and if the structure be un- 
yielding and resistant, excise the margins so as to leave an oval 
opening. The new orifice is to be kept open till the raw edges 
are completely cicatrized, by a roll of charpie, a canula, or a stick 
of lead formed into a flattened ring. 

NASAL CAVITIES. 

The affections which require operation in the cavities of the 
nose, consist chiefly in the lodgment of foreign bodies — epistaxis 
and polypous tumours. 

Extraction of foreign bodies. — Foreign bodies, such as peas, 
beans, small stones, sticks, &c, are mostly introduced accidentally 
or in childish sport, through the anterior nares, and become after 
a short time firmly fixed, either by their own enlargement from 
the imbibition of the moisture of the part, or from the tumefac- 
tion of the surrounding membrane, which keeps them as it were 
enclosed. Many instances are narrated of foreign substances 
which have been developed in the passages, and become the 
source of great irritation. Wepper has seen a nasal calculus, for 
which a tooth, the only one that remained in the mouth, projected 
so high as to form by its root the nucleus of the concretion. Kern 
speaks of having seen a nasal calculus the size of a nut, and Graefe 
has met with two — one in a gouty subject, and another which 
was developed round a cherry stone; and a concretion formed in 
a manner somewhat analogous is noticed in the recent lectures of 
Sir B. Brodie. Leeches may escape up the nostril, so as to pro- 
duce excessive hemorrhage; but they seldom require the introduc- 
tion of instruments for their removal, as they are readily killed by 
the snuffing up, or the injection of salt and water. 

* Practical Surgery, ediied by Dr. Norris, p. 285; 
53 



Simple measures will usually suffice for the removal of these 
substances. A pair of ear, or small nose forceps, with the blades 
carried up vertically on each side of the substance to be removed, 
the scoop end of a director, or a blunt hook made by bending the 
end of a probe, will usually answer. If living insects occupy 
the cavity, injections of olive oil, by closing their spiracula, will 
usually dislodge or destroy them. 

Plugging or tamponing the nostrils in nasal hemorrhage. 

"Plugging the nostrils," says Professor Ferguson, " for epis- 
taxis, is often a more troublesome process than might be imag- 
ined ; but if the student practice this a little on the dead body, or 
have an accurate knowledge of the direction of their passage, or 
do not employ instruments too complicated, he will, I believe, 
find but little difficulty in accomplishing his object. The vessels 
from which the. hemorrhage proceeds are usually high up, and. 
consist of capillary branches from the lateral nasal artery, the 
trunk of which enters at the spheno-palatine foramen. The trunk 
near its place of entry may be nearly reached by a fla ened probe 
slightly bent outward at the end, and carried for two inches and 
a half from the root of the septum, obliquely upward and back- 
ward, and close to the side of the septum. But it cannot here 
be effectually compressed without using such force as might en- 
danger the structure of the delicate bones at this part; and it is 
best, therefore, so far as local means are concerned, to trust to 
such measures as will produce a coagulation of blood in the pas- 
sage — for, from the description of the structure which has already 
been given, and the site of the hemorrhage, it will be seen that 
even when the nose is apparently fully stopped, it is not by direct 
compression on the bleeding surface, which cannot be made to 
act so high that the bleeding is arrested, but by the indirect com- 
pression resulting from the coagulation of the blood in the pas- 
sages." 

When the therapeutic measures usually directed for the pur- 
pose of overcoming the determination of the blood in cases of 
sanguine congestion, fail of their object ; or when, in cases of bleed- 
ing arising from local causes, as the removal of polypi or trau- 
matic injuries, the ordinary topical remedies, such as the snuffing 
or injection of cold water or astringent or acidulated solutions 
through the nostrils — or the insufflation through a quill of pow- 
dered gum Arabic, alum, gall-nuts, catechu or charcoal, which 
coagulate the blood and produce with it an adhesive mass that 
acts as a plug upon the bleeding surface of the mucous membrane 
— are all found ineffectual, as they are apt to be when they 
produce violent sneezing, it becomes necessary to plug the nasal 
fossa. The most simple method of effecting this object is to wind 
a piece of lint, of the length of the inferior meatus, and well wetted 
in a solution of alum, round a probe, so as to form a bulk suffi- 
cient to fill this cavity, into which it is to be introduced and 
allowed to remain for two or three days. It is not, however, 
uniformly successful, as we cannot close thoroughly by this means 
the posterior orifice, which it has been shown, is larger than the 
anterior. This process is, moreover, even when successful in arrest- 
ing the discharge, liable to be followed by troublesome irritation 
of the mucous membrane. 

Common process. — The method altogether the most efficacious,, 
prompt and least irritating for arresting the flow, consists in the- 
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plugging of the two orifices merely. This may readily be effected 
in tlie following manner with the catheter of Bellocq. (PI. LI. 
fig. 2.) This instrument consists of a silver tube of the size and 
curve of a female catheter, open at the ends, through which a 
watch spring passes, and furnished at the entering extremity with 
a smooth rounded button, provided with an eye for the purpose 
of carrying a thread. Through the eye is passed a small but 
strong waxed thread, the lower end secured with a knot, so as 
to prevent its escape and form a loop. The instrument is in- 
troduced through the bleeding nostril with the button drawn up. 
When the end with the curve downward has reached behind the 
palate, the spring is pushed onward so as to make the button turn 
round the velum and present itself to view in the cavity of the 
mouth. The loop of thread is now to be quickly drawn out between 
the lips, but without detaching its connection with the button, and 
to its end is affixed a pledget of lint, or a small piece of sponge, of 
a size sufficient to close the posterior naris, and without being so 
large when applied as to interfere with respiration by the mouth ; 
to this plug a single thread should have been previously attached 
for the purpose of being left hanging from the mouth to aid in its 
subsequent extraction. The spring is now to be drawn forwards, 
so as to bring the button again to the mouth of the catheter. The 
instrument is then extracted, drawing with it the plug to the pos- 
terior naris, the plug being aided by the end of the finger in its 
passage round the velum. The thread is next to be detached 
from the button, and drawn with a little force, so as to lodge the 
plug securely in the posterior opening ; the two ends are then to be 
separated in front, and knotted over another pledget introduced 
between them into the anterior orifice. The two orifices are now 
completely closed, and no more blood can flow than is sufficient 
to fill (lie nostril, when it must coagulate and make compression 
against the bleeding surface. The thread hanging by the mouth 
is to be drawn out loosely at one of the corners and attached by 
a strip of adhesive plaster to the cheek. When the plugs have 
remained a sufficient time, the anterior is removed by cutting the 
knot, and the posterior dislodged by a probe carried through the 
nostril and is drawn out through the mouth with the string left for 
that purpose. The usual direction in regard to the use of Bel- 
locq's instrument is not to thread the button till after it is project- 
ed into the mouth, when it is to be seized and drawn forwards 
for the purpose. This plan, however, renders the operation more 
protracted, and more distressing to the patient, in consequence 
of the pressure which is necessarily made on the irritable velum. 
The proceeding above recommended I have found decidedly 
more advantageous in practice. 

The instrument of Bellocq is not, however, always at hand, 
nor is it absolutely necessary in plugging the nostrils. A piece 
of bent wire, a long probe, a strip of whalebone — bent by heating 
one surface over a candle, a curved bougie or catheter, may be 
made to carry a thread into the throat, when it can be seized 
through the mouth with a blunt hook or a pair of instruments. ■ 

Process of the Author. — I have very often employed the fol- 
lowing simple process, which is easy of execution, attended with 
as little inconvenience to the patient as any other, and requires 
no instrument that is not wanted for other purposes, and which 
may be carried in the pocket case. Pass the ordinary catheter 
for the injection of the Eustachian tube through the nostril and 



let the curved end project downwards into the pharynx. Through 
the cavity of this introduce a piece of catgut, the end of which 
is to be seized below the velum and drawn out through the mouth 
with a pair of forceps. The tube is then to be withdrawn from 
the nose, leaving the other end of the catgut projecting from the 
nasal orifice, and the loop lying loosely round the palate. The 
extremity projecting from the mouth is to be doubled down, and 
to this the two ends of the double thread which have been tied 
upon the pledget are to be firmly attached. The catgut is then 
to be withdrawn through the nostril so as to bring out these ends; 
the pledget being carried up, and the operation completed as in the 
process with the instrument of Bellocq. The loop of catgut does 
not produce the same irritation in the fauces as the spring stilet of 
the latter instrument, which is too sharp and cutting on the edge. 
To avoid altogether the inconvenience of passing instruments 
by the mouth, M. Martin St. Ange has devised the following 
ingenious and complicated apparatus. "It consists of a straight 
cauula, four inches in length, widened into the form of a cone 
at the extremity which is not engaged in the nose, and terminating 
at the other by a small perforated nipple. The widened extremi- 
ty has two rings like a catheter, and a small cock at the distance 
of five lines. Beyond this a slide plays, which may be tightened 
at pleasure by a screw. For the extent of an inch from the outer 
extremity, circular grooves are made, and a small bladder, form- 
ed of the caecum of a sheep, is fixed on the grooved extremity by 
a firm ligature. To be still more sure that the bladder may no 
be thrown off from the tube, it is connected by a thread with one 
of the rings of the handle. The bladder, being softened and folded 
round the tube, is introduced towards the pharynx, and filled with 
air or water by injection, which is retained by turning the cock. 
Slight traction is then employed to draw the small bag closely 
against the posterior aperture of the nares. A piece of linen is 
placed in the orifice of the nares, on which the screw is to be ad- 
vanced, and the instrument fixed by its pressure. The whole 
apparatus can be withdrawn at will by opening the cock, when the 
bladder, more or less empty, brings forward the clots contained 
in the nose."* 

POLYPOUS TUMOURS. 

These are growths varying in structure and consistency, but 
mostly pear-shaped and attached by a stem ; frequently developed 
in the cavity of the nostrils, and found occasionally in all the 
other passages which open on the surface and are lined by a soft 
membrane. Their causes and pathology are but imperfectly 
known. Those of the nose are divided into two classes — the soft 
and the hard. The former are yielding in their structure, mould 
themselves to the shape of the nostrils, and if they attain to a 
size too great to be accommodated in the region in which they 
grow, advance so as to appear or even project at the anterior or 
posterior nares, without producing in common any very great 
deformity of the nose. The soft includes several varieties: — 1. 
The mucous or vesicular, consisting of an elongated sac, which is 
hygrometrical, and filled with a mucous fluid; the sac becoming 
more distended and prominent during damp weather. This va- 

* Epistaxis, by T. S. Wells, Cyclop. Pract. Surg, and Journ. des Connais- 
sances Medicales, torn. ii. 1834—5. 
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riety has its origin, according to Deschamps the younger, in the 
submucous cellular tissue, either directly as a consequence of a 
relaxation of the folds of the mucous membrane, or from a preter- 
natural growth of the cellular tissue which pushes the membrane 
before it. This is probably the true explanation. Garengeot, 
Heister and Nessi* supposed them to depend upon he develop- 
ment of the muciparous follicles; which, upon their orifice sbecom 
ing obliterated, enlarge from a collection of fluid, and become pen- 
dulous so as to form a tumour. 2. The lardaceous, which resem- 
bles the former, except that its interior is divided into cells and 
filled with a concrete, friable, albuminous, fluid. Both these 
varieties have an oyster-like appearance, and are pale or straw- 
coloured ; they commonly grow, as before observed, from the 
roof and upper part of the external wall. 3. Fungous or bleeding 
polypus, usually distinguished as malignant. Tumours of this 
description have a red or livid colour, and are spongy in their 
structure. They are very liable to bleed when irritated, and 
often give rise to spontaneous hemorrhage. They occupy the 
whole thickness of the lining membrane, and sometimes invade 
the bone. When removed they are exceedingly prone to sprout 
anew, and have a strong tendency to cancerous degeneration. 4. 
Granular. These are not usually of large size, consist of a col- 
lection of grayish or rose-coloured granules, and resemble closely 
the syphilitic vegetations which grow from the mucous surfaces 
of the genital organs, to the nature of which they are sometimes 
allied. Occasionally they are developed in young persons of a 
scrofulous habit, in whom, even after their most cautious removal 
by instrumental means, or by the use of ointments, as recommend- 
ed by Sir B. Brodie, they are liable to be followed by ozEena. 
The first two varieties of this class fortunately form the greater 
portion of the polypous tumours met with in practice. 

The second class or the hard consists also of several varieties — 
the fibrous, the sarcomatous, and the cartilaginous or osseous. 

The fibrous polypi are pediculated, grow from the fibrous tis- 
sue of the part, are smooth on the surface, of a grayish-white 
colour, and covered with delicate arteries and veins which spring 
from larger trunks that enter through the root. They are com- 
monly attached by a broader base than the soft polypi, and may 
grow from any portion of the fibrous covering of the walls of the 
nostrils, though their more common place of origin appears to be 
at the back part of the two upper turbinated bones. They grate 
under the scalpel, mould themselves at times more or less upon 
the cavities of the part so as to have a lobulated appearance, but 
are so firm in structure as to deform the nose and produce pain 
by the pressure they occasion. Of all others these acquire the 
largest size, and are most liable to disunite or perforate the bones 
of the face. They give rise to hemorrhage, and when they be- 
come themselves inflamed, are liable to soften and ulcerate, and 
occasion ichorous discharges, the swallowing or absorption of 
which may become the cause of death. Their cancerous degenera- 
tion is considered rare. In one case Dr. Mott removed two polypi 
of this description, which were attached to the floor of the same 
nostril. 

* A writer in the Amer. Journ. Med. Sciences, April, 1842, (Dr. J. Watson, of 
New York,) advocates the same idea as regards the follicular origin of mucous 
polypi, which idea, he says, "lam happy to find confirmed by the high authority 
of Garengeot, and after him by that of Heister." 



The sarcomatous or fleshy polypi are less hard than the fibrous, 
and are usually attached by a broad base, moulding themselves to 
some extent on the cavities, and deforming the parts as they grow. 
They are red or brown coloured, and very vascular, the veins 
being frequently in a varicose condition. They bleed spontane- 
ously or from slight irritation, and give rise when much deve- 
loped to excessive pain. Next to the fungous polypi, they are 
the kind most liable to cancerous degeneration. They are usually 
found near the anterior termination of the nostrils; — in two in- 
stances I have found them occupying the side of the septum near 
the anterior orifice. 

Cartilaginous polypi are those of the preceding kind, which, 
instead of falling into malignant degeneration, have in course of 
time been converted partly into cartilage or bone. They are 
rarely met with. Sometimes their more solid portions are mixed 
up with cysts and hairs, so as to form what has been called by 
M. Gerdy the mixed or compound polypus. 

It is necessary also to observe, that the polypi, and especially 
those of a gelatinous or medullary character, which spring from 
the lining membrane of the frontal and maxillary sinuses, are also 
found not unfrequently to advance so as to occupy the nasal cavi- 
ties. When the nasal polypi become cancerous, or are of that 
nature from their commencement, as is believed by some writers 
occasionally to be the case, they grow with prodigious rapidity, 
involve the bones, and may be mistaken for malignant tumours of 
the upper jaw.* 

Little reliance is placed in the action of therapeutic remedies for 
the cure of polypous tumours. The vesicular or mucous polypi, 
if discovered sufficiently early, may, however, — by the use of 
astringent or weak caustic injections, calomel and sugar in the 
form of snuff", or powerful errhines such as the powdered root of 
Sanguinaria Canadensis, etc., by modifying the state of the 
membrane — be occasionally cured, or at least checked in their 
growth. Measures of this sort are at least useful in preventing 
their reproduction after their removal by operation. To facili- 
tate the action of these remedies when employed for the removal 
of the excrescences, especially when the patient is unwilling to 
submit to the use of more efficient measures, it is well to follow 
the practice of the surgeon referred to in a note above, Dr. Wat- 
son, and open them freely with the knife, when they will dis- 
charge their contents, and shrink into much smaller dimensions. 

Cauterization. — The older surgeons made frequent use of active 
caustics of nearly all descriptions, including the hot iron, and it 
is probable, notwithstanding the repugnance properly felt against 
their employment, and the additional resources for the removal of 
this affection possessed at the present time, that cases may occasion- 
ally occur to justify their application. Walther speaks very favour- 
ably of the process of an empiric named Jensch, who employed an 
energetic caustic composed of the butter of antimony, nitrate of 
silver and sulphuric acid. His practice was to make use of a long 
pin with a head the size of a large pea; this was covered with the 
paste and applied five or six times to the prominent part of the 
tumour. A solution of alum was thrown up an hour previously, 
and again an hour after the operation. The cauterization was re- 

* It is difficult to form a satisfactory classification of nasal polypi. That which 
I have given will not be found to differ in its leading particulars from the clas- 
sification of Gerdy, which has generally been well received by surgeons. 
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peated daily until the tumour was destroyed. Any remains left 
were touched with the nilrate of silver, and the aluminous injec- 
tions continued for two months, in order to prevent the re-develop- 
ment of the tumour. To restore the sense of smell, says the nar- 
rator, the patient was directed to employ the powder of napeta 
(teucrium verum) in the form of snuff'. It is by no means unlikely, 
in cases where the timidity of the patient is such as to prevent 



the prompt and efficient extraction of the tumour, that this mea- 
sure might succeed where the polypus was neither deep-seated, 
large, nor malignant in its character. 

The actual cautery, if carefully applied as recommended by 
Richter and Deschamps, would no doubt effect the prompt de- 
struction of even large polypi. But the inflammatory symptoms 
that might follow, and the risk of cerebral irritation, especially 



PLATE LIL— NASAL POLYPI— H4RE-LIP. 

POLYPE 

Fig. 1. — Removal with the forceps by torsion and traction. — In the process here represented, the surgeon has seized 
the tumour between the blades of the forceps (a), and after having twisted it upon its root, has brought it by 
a strong traction to the opening of the nostril. In case it should prove too large to be brought out by this orifice, 
an incision (b) may be made for the purpose of enlarging it, as in the manner of Dupuytren, between the ala 
and the upper lip. 

(Figs. 2, 3.) REMOVAL BY LIGATURE. 

Fig. 2. — Process of Dubois. — The external surface of the nasal fossa of the left side is shown by a vertical section 
through the head — the septum narium being removed completely with the exception of two small strips. At 
the period of the operation shown, the three ends of the threads — those of the ligature (c, c), that of the 
coloured thread (d), which controls the movement of the segment of the gum catheter — have been drawn out 
by the anterior orifice of the nostril. The third thread (e), designed to draw back at will the loop of the 
ligature, is pendent from the mouth. The left fore finger of the surgeon (f) is passed through the mouth and 
curved upwards behind the velum palati, for the purpose of carrying the loop of the ligature behind and 
around the polypus, so as to embrace its root. When this application of the ligature has been effected, the 
segment of the catheter is to be withdrawn by pulling on the coloured thread. The ligature is then to be 
tightened by the introduction of a serre-nceud or knot-tier over its extremities (c, c). If the loop in the attempt 
is not drawn over the polypus, it is to be pulled back by the third thread (e), and the manoeuvre repeated. 

Fig. 3. — Process of M. Felix Hatin. — The anatomy of the parts represented is nearly the same as in fig. 3. The 
period of the operation shown is that in which the instrument (g) has been carried from the mouth behind the 
palate, till the extremities (h) have reached the top of the palate. All that then remains to be done, is to have 
the two ends of the ligature (i, i) drawn by an assistant over the polypus so as to embrace its root (k). 



HARE-LIP. 

Figs. 4, 5. — Simple hare-lip. — In fig. 4, the rounded margin of the lip is represented as having been removed on 
the right side of the fissure, and the surgeon, who is placed behind the patient, extends the left margin with 
his left hand, while he excises the rounded edge with a bistoury in his right. 
In fig. 5, the fissure is shown closed after the excision of the edges, by the two hare-lip sutures. 

{Figs. 6, 7, 8.) DOUBLE HARE-LIP. COMPLICATED HARE-LIP. 

Fig. 6. — This shows the state of the parts immediately after the excision of the four edges, two of which (c, d) are 
on either side of the middle line. The central portion is the incisive or intermaxillary tubercle, consisting 
partly of a bony prominence on the front of the middle incisor teeth, and partly of a thickened mass of gum 
and skin. This tubercle (a) was adherent by its cutaneous surface to the column of the nose (b), from whence 
it has been detached with the knife. The incisor teeth, which had diverged from each other, have been 
partially loosened in their sockets so as to allow of their approximation with the metallic thread. 

Fig. 7.— This represents the forcing backwards with a pair of flat-bladed forceps of the prominent portion of the 
jaw, in which the two incisor teeth are lodged. This attempt to bring the teeth down to their proper level is 
commonly attended with slight fracture of the bone. 

Fig. 8. — This shows the appearance of the parts at the completion of the operation, after they have been closed 
with three twisted or hare-lip sutures. The pins are not represented as having taken a sufficiently deep hold. 
The wrapping of the pins is left incomplete for the purpose of showing better the adjustment of the raw edges. 
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when the seat of its attachment is high, constitute the objections 
to its application. The use of the hot iron may indeed be con- 
sidered as limited to the destruction of the basis of the fungous or 
malignant polypus after the bulk of the tumour has been removed 
by extraction. 

The measures to be relied on for the cure of polypi are extraction, 
excision, and strangulation. 

Before proceeding to apply either of these measures, the operator 
should determine as nearly as possible the place of attachment of 
the tumour. If the tumour be pendulous, the individual should 
be directed to blow strongly through the affected nostril, by which 
means it will at times be brought forwards so as to be completely 
in view. For a thorough examination of the passage the patient 
ought to be placed so as to let a bright light fall upon the inner 
surface of the nostril, which should be dilated by drawing the ala 
to one side, by introducing the blades of the dressing forceps, or 
the funnel-shaped silver canula called the speculum nasi. A 
whalebone or silver probe may then be passed up along the two 
sides of the tumour, which should be drawn forwards so as to 
render it tense, in order to ascertain its place of origin. If there 
is reason to suspect that the tumour hangs from the posterior nares, 
or is attached near it, the finger may be carried up behind the 
velum to serve as an exploring sound. 

Extraction. 

This is the method most commonly used, and is indicated in 
all cases where the polypus is not too deep seated, nor its basis 
too broad and firm. It is inapplicable when the tumour is affixed 
by a strong tendinous root to a soft bottom, as the velum palati ; 
or when its position and extent be such as not to allow the applica- 
tion of the forceps, or a small canula and wire loop. 

Extraction may be made by twisting the tumour upon itself, 
so as to rupture its point of attachment. This is called the re- 
moval by torsion. The twist can only be effected when the straight 
or slightly-curved forceps are applied, as there is not room in the 
nostril for the rotation of a curved instrument on its long axis. 
Extraction may also be accomplished by evulsion, grasping the 
tumour securely, and moving it suddenly either forward or back, 
and in some instances in both directions. Both these modes may 
very frequently be combined with advantage. 

1. With a ligature. (Process of Theden.) — It is a process em- 
ployed by the ancients. Thread the two fenestra of the polypus 
forceps (which will serve the same purpose as the double ring 
forceps of Theden), with a strong silk or hempen ligature, and 
carry them from the anterior naris below the tumour; open them 
and carry the blades up on the sides of the tumour. The ligature 
is to be left as the blades are withdrawn behind the tumour, and 
as high up as possible. A serre-nceud or a small cylinder is then 
slid over the two ends of the string, so as to tighten it on the 
tumour and allow of the necessary traction. This process is, 
however, seldom used, for if the forceps can be carried round the 
tumour, they may also be made to grasp it either for the purpose 
of torsion or evulsion. 

2. With a wire ligature and the double canula of Levret. (Pro- 
cess of Randolph.) — The ends of a well-annealed iron wire are to 
be passed separately through the two tracts of the carjula, leaving 
an oblong loop about an inch long in its greater diameter. One 
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of the ends is to be secured to the corresponding arm of the in- 
strument. The loop should be bent so as to form a slight angle 
with the canula, and introduced first vertically into the nostril, and 
then turned upon the floor of the nostril so as to receive within it 
the pendent portion of the polypus, up which it is to be carried as 
far as possible towards its place of attachment. By drawing 
firmly on the loose end of the wire the loop is tightened on the 
polypus, seldom cutting it even when soft, and furnishes a secure 
hold for its removal by evulsion. The process is to be repeated 
till all the tumours are removed, and the passage rendered free. 
I have seen this process admirably executed by Dr. Randolph, 
of this city, and it has succeeded well on many occasions in my 
own hands. In deep-seated polypi this plan may be considered 
more safe and certain than that with the forceps, as the turbinated 
bones from their shape cannot be included in the loop. 

3. With the fingers. (Process of Morand.) — This process is 
susceptible of application only in cases where the polypus is firm 
and small, and attached by a slender pedicle. The fore fingers 
of the two hands are to be introduced — one by the anterior and 
the other by the posterior naris, and the polypus pushed between 
their ends backwards and forwards till it breaks away at the 
root ; it is then to be removed with a pair of forceps or a hook 
through the anterior orifice — or by the posterior, if that should be 
found most convenient. This process is but seldom now T em- 
ployed ; but in combination with the use of the forceps the intro- 
duction of the finger in the posterior naris may be found highly 
advantageous, not only in changing the position of the tumour 
so as to render it more easy to be seized, but in pressing it for- 
wards so as to assist the action of the forceps in rupturing its 
pedicle. 

4. With the forceps. — This is the process most commonly em- 
ployed. It is advised for some days previous to the operation to 
dilate the anterior orifice of the nostril with sponge tent, gentian 
root, &c, in order to render more easy the introduction and mani- 
pulation of instruments in the passage; but this is a measure to 
which it is seldom necessary to have recourse. The instruments 
required will be several pairs of polypus forceps of different sizes, 
straight or very slightly curved for operation through the anterior 
orifice, and curved more or less like the letter S for introduction 
through the mouth into the posterior orifice. Occasionally it will 
be found most convenient to have at hand the forceps of Josephi, 
which are formed in separate branches, and are to be applied 
separately and locked like the obstetric forceps. A good hook, a 
pair of toothed forceps, a probe-pointed bistoury, a pair of curved 
scissors, and the apparatus for suppressing bleeding, as described 
at page 233, should also be at hand. 

Whatever process of extraction is followed, it is often necessary 
to suspend the proceeding from time to time when the patient is 
fatigued, in order to clear the cavities of the nose and mouth of 
blood, and give the patient time to recover. If profuse hemor- 
rhage follow, not arrested by the extraction of the tumour at its 
root, it may become necessary to plug the cavity and defer com- 
pleting the operation to another day. 

By the anterior nares. (PI. LII. fig. 1.) — The patient should 
be seated before a window, and the head thrown back, and sup- 
ported against the chest of one assistant, while the hands are em- 
braced by another. The operator then introduces the blades of 
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the instrument closed, and with their edges vertical. He carries 
it onward, using it as a probe to ascertain the seat, size, and 
direction of the polypus, and opening the blades, grasps it as 
near as possible to the root. If the polypus be not too large, it 
should be drawn forwards, and the instrument then rotated 
several times on itself; if the root do not then give way, it is at 
the same time to be pulled or jerked forward. If the tumour is 
large, or for other reasons cannot be twisted, it is to be steadily 
drawn forwards, and a half turn given to the instrument. If 
there is much resistance felt in bringing it forward, the fore fin- 
ger of the left hand should be placed under the forceps so as to 
give it more effect, or convert it into a lever of the third kind. 
When the tumour comes out elongated from the nostril, it should 
be seized nearer its root, with a second pair of forceps, before the 
first is removed ; and if necessary, the application of the instrument 
may be a third time repeated. If the root then give way, the ex- 
traction is effected. If it be too strong to rupture, it will probably 
be stretched down so as to come in sight from the orifice, and may 
be severed with the probe-pointed bistoury or curved scissors. If 
it be so soft as to give way in its middle, the instrument must be 
again and again introduced to remove the portions left. If from 
the size of the polypus the resistance is so great as not to yield to 
repeated strong traction and torsion with the forceps, aided by 
pressure with the finger through the posterior naris, an attempt 
to rupture its root may be made by pushing it backwards and 
forwards, after having mashed and lacerated the root by closing 
the instrument firmly on it with both hands. If the difficulty 
arise from the narrowness of the anterior orifice, as in cases of 
large polypus where the nasal bones have been absorbed, this 
may be enlarged, as has been done by Dupuytren, Series and 
Velpeau, by dividing the ala at its connection with the lip and 
cheek ; or, as has been suggested by Vidal, instead of the ala we 
may divide the inferior attachment of the septum, which gives 
as much room as the section of the ala, and leaves no external 
cicatrix. 

By the posterior wares. — When the tumour is situated at the 
same lime in the nostril and upper part of the throat behind the 
velum, it is to be extracted through the cavity of the mouth. 
The jaws should then be widely separated, and a piece of wood 
interposed between the molar teeth. The straight forceps can 
here also occasionally be used, by preparing the velum a few 
days previously, so as to accustom it to the contact of instru- 
ments, and should when they can be applied, be preferred to the 
curved, as they admit of the employment both of torsion and 
evulsion. If curved forceps be used, evulsion alone can be 
practised, and from the shape of the parts, it is upon these in 
general that we are compelled to rely, of which several of differ- 
ent forms should be at hand. The left fore finger should be in- 
troduced behind the velum, along which the blades of the instru- 
ment should be conducted with the other hand, so as to seize the 
polypus near its root. I found it convenient in one instance, to 
pass the first two fingers of the left hand behind the velum, so as 
to get the polypus between them, over which the blades of the 
opened forceps were readily slid upon the pedicle. If the tumour 
does not readily yield to moderate traction downward, a spatula 
may be passed through the nostril from before backward, to aid 
the effort by pressing against the root. Care must be observed 



to avoid injurv of the velum, and all pressure upon the root of the 
tongue, as the latter would be likely to produce vomiting. 

By these measures, success will in general be obtained ; but if 
the polypus rest upon the soft palate, and fill up the space be- 
hind it so as not to be grasped with the forceps, or has its neck 
within the posterior orifice of the nostril, it is recommended to 
split the velum by the side of the uvula, (where it is least vascu- 
lar,) with the bistoury or scissors. Through the fissure thus made, 
it will be easy to seize the polypus near its root, or, if necessary, 
remove it in fragments with the bistoury or curved scissors. After 
the complete removal of the tumour, the suture of the velum is 
to be at once made. In one instance I succeeded in removing a 
large polypus without difficulty, from the back part of the velum, 
with the improved tonsil instrument, represented at PI. LV. fig. C. 
without the necessity of dividing the velum, which I believe can 
but very seldom be required. 

By both orifices. — If the polypus has grown in both directions, 
the extraction of the nasal portion through the anterior orifice is to 
be first made, and the posterior growth removed afterwards as 
above directed through the mouth. 

But in some rare instances, cases are met with in which the poly- 
pus attains great size, moulds itself on the irregular surface of the 
nostril, penetrates either into the antrum by its opening, or through 
the spheno-palatine foramen, or, by both routes, and erodes and 
makes new passages in various directions through the bones. For 
such cases, no prescriptive method can be given ; but a combina- 
tion of the various processes may be made, or new ones devised 
suited to the exigences of the case, all which must be left to the 
ingenuity and the skill of the operator. Dupuytren, and Chaumet 
of Bordeaux, have succeeded, under circumstances of this descrip- 
tion, in dividing the polypous growth and removing it in frag- 
ments, partly by the anterior and partly by the posterior nares. 
In some instances, it may even become necessary to make an 
incision through the root of the ala of one side, and remove a 
portion of the upper maxillary and nasal bones in order to get at 
the seat of the tumour, — as recently done in one instance by Pro- 
fessor Mott.* 

Excision. 

This is a method at present but seldom employed, though the 
one most frequently used by the ancients, who devised for its 
performance particular cutting instruments in the form of a spatula 
or chisel. Fabricius employed a sort of forceps with a double 
cutting edge ; Wathely a sheathed bistoury or syringotome — but 
modern surgeons, in the few instances in wdiich they resort to ex- 
cision, employ in common nothing but the ordinary long-branched 
scissors curved on the fiat, or a probe-pointed bistoury wrapped 
round with adhesive plaster, so as to leave a cutting surface only 
near the end. 

Excision is only indicated in cases where the root of the poly- 
pus is small but unyielding, is accessible to vision or touch, and 
seated near one of the orifices of the nostril ; or when it is em- 
ployed for the purpose of dividing in pieces a polypus which is so 
large as to prevent the introduction of any instrument for its extrac- 
tion or ligature. I have on several occasions removed by excision, 
sarcomatous or caruncular growths near the anterior orifice, but 
* Amer. Jour. Med. Sci. Jan., 1842. 
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have generally found it necessary to resort to immediate plugging to 
check the hemorrhage, and the subsequent use of caustic to pre- 
vent t he reproduction of the tumour. 

If the operation is practised by the anterior orifice, the polypus 
is to be drawn forward with a pair of forceps or a hook till its 
neck or root is visible, which is to be divided with the straight 
probe-pointed bistoury, guarded as above directed. If the section 
is made through the posterior nares, and by the mouth, a pair of 
curved scissors, or the tonsil instrument, as mentioned at page 237, 
are the only instruments applicable. 

Process of Wathely. — In a case of very large polypus with a 
broad root, this operator first carried around it the loop of a liga- 
ture, leaving the two ends hanging out from the anterior nares. 
One of these ends was held by an assistant; the other he slipped 
through a ring adjusted to the end of the sheathed bistoury or 
syringotome, which served as a conductor, so as to enable him to 
bring the knife upon the pedicle of the tumour and divide it. 

By strangulation with a ligature. 

This method — after extraction — is the one most commonly 
employed, especially for hard polypi, which have their seat near 
the posterior part of the nostrils, and project into the throat. 
When judiciously employed it will obviate in almost every case 
any necessity of dividing the velum. The object of the method 
is to strangulate the pedicle by a ligature tightly applied around 
it, when the polypus, which is nourished from the vessels of the 
root, sloughs off. Bleeding is effectually prevented by this me- 
thod, but its execution is always more or less difficult, sometimes 
even impracticable, and the treatment necessarily protracted and 
tedious. Occasionally violent pain and inflammation follow. The 
polypus if it does not, as sometimes happens, separate at once on 
the tightening of the ligature, swells up in the first place, and in 
the end becomes a putrid mass — rendering necessary the rinsing 
of the passages from time to time with cold water, or a weak solu- 
tion of the chloride of soda, to remove the odour and prevent the 
offensive fluids from accumulating and passing into the sto- 
mach. In order to prevent the more effectually the swallowing 
of the fluid, the patient should be placed in bed with his face 
downwards. This position, at the period when the polypus is 
about to separate, will also diminish the risk of its falling back- 
wards, either into the pharynx or upon the orifice of the larynx. 
It is also considered proper, when practicable, to pass a thread 
with a curved needle through the body of the tumour, bringing out 
the thread and securing it upon the cheek, so that the patient or an 
assistant can raise the tumour at the moment of its loosening and 
withdraw it through the mouth. Various instruments and pro- 
cesses have been devised for the application of the ligature, a 
practice which was known to the Greeks and Arabs. The best 
of these are the following. 

Process of Levret. — This consists in the application of a wire 
ligature and a double canula, as described for evulsion at page 
237, with the exception that the pedicle — which could not be 
broken without the application of a force that might be injurious 
— is to be strangulated by tightening the ligature from day to day, 
and leaving the instrument in place, till the separation is effected. 

Process of Brasdor.— This is very superior to the process just 
described. A portion of well-annealed silver wire, eighteen 



inches long, is to be doubled so as to form a loop in the middle, 
and passed through the nostrils till the loop is seen in the back 
part of the pharynx, from whence it is to be drawn a little for- 
wards, so that a strong thread may be attached to it on the side 
of the mouth. The two ends of the wires are then to be drawn 
forwards from the nostril, while one or two fingers glided behind 
the velum directs the loop round the tumour, so that it may slip 
up and embrace its neck. If the attempt to catch it fail, the 
thread from the mouth serves again to draw down the loop, and 
the manoeuvre is to be undertaken anew. When the neck is 
embraced, the two ends of the ligature are to be passed through 
a serre-noeud or a double canula, tightened firmly on the root and 
left in place. An additional tightening will be required daily, 
and in the course of seven or eight days the separation is usually 
effected. 

This process has been more or less modified by various sur- 
geons. Desault conducted the metallic ligature through the nos- 
tril by means of a canula. Boyer preferred either the catgut liga- 
ture or a silk cord, which he introduced with the aid of Bellocq's 
instrument. Liston and others employ in place of the catgut a 
piece of slender whip cord. 

Dubois (PI. LII. fig. 3.) made use of a stout silk ligature, and 
devised the following means for getting the loop round the poly- 
pus. Previous to introducing it, the end of a gum catheter, from 
half an inch to an inch and a half long, according to the size of 
the tumour, is slid over one end of the ligature, so as to rest on 
the portion which is to form the loop. A coloured thread, for the 
purpose of distinction, is to be attached to one end of this piece 
of catheter, and another, uncoloured, to its middle. The un- 
coloured thread is subsequently to be brought out from the mouth, 
as in the process of Brasdor. The apparatus being ready, an 
ordinary gum catheter is introduced into the pharynx through the 
nostril, and its end brought out with the finger through the mouth. 
To the eyes of this catheter are attached the coloured thread and 
the two extremities of the silk cord, all which are to be drawn 
back with the catheter through the nostril. The three ends now 
hang from the anterior nares, from which the catheter being no 
longer useful, is to be detached. The surgeon next carries one 
or two fingers beyond the polypus in the throat, so as to direct 
the loop behind it, while an assistant draws at the same moment 
on the two ends of the silk cord and the coloured thread. If the 
loop meet with firm resistance as it rises up, it has embraced the 
tumour. If it does not, it is to be drawn down again by the 
thread hanging from the mouth, and the attempt repeated. When 
once well embraced, the buccal thread may be cut, and the seg- 
ment of the catheter, which served the purpose of spreading the 
loop, withdrawn as no longer of any use, by pulling on the co- 
loured thread. The strangulation of the pedicle is then to be 
made with the aid of a serre-noeud or canula, as in the process 
above described — the former being preferred to the canula, as the 
latter is cumbersome, and irritates the nostril. This is an inge- 
nious process, but it has proved in the author's hands difficult of 
execution. 

Sub-process of Rigaud. — In 1829 this surgeon devised a port- 
ligature, which has been employed with considerable success, and 
been variously modified by different surgeons. It consisted of 
three steel branches, curved at their extremity, and enclosed in a 
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canula, and which admitted of being separated and closed at will. 
Each of the branches is pierced at its extremity with a hole, con- 
tinuous with a slit, the sides of which are elastic and yielding. 
Through these holes or rings is passed the ligature, which is 
thrown into a loop by the separation of the branches. Bellocq's 
instrument is to be carried through the nostril into the mouth, and 
to the button of the stilet the two ends of the ligature are to be 
attached and drawn with the instrument out of the nostril. As 
the two ends of the ligature are drawn through the nostril, the 
port-ligature is carried in its expanded state behind the velum, so 
as to embrace the polypus in the loop; further traction expands 
the slit in the elastic rings, so as to detach the instrument and 
bring the ligature round the root of the polypus. 

M. Hatin has modified the port ligature of Rigaud, by making 
the two lateral steel branches move upon the middle one by a 
screw, so as to be opened at will. This modification has been 
many times successfully used. 

When the ligature is once fairly applied, the choice of a serre- 
noeud is a matter of some importance, as it is desirable to obtain 
such a one as will produce the least pain and irritation in the 
fauces. That of Grsefe as modified by Dupuytren will answer 
w T ell ; but the chaplet of Roderick or Mayor is entitled to a pre- 
ference, as from its flexibility it accommodates itself to the curva- 
tures of the passages. 

Whatever method has been employed for the removal of the 
tumour, the final success of the operation should be tested by 
causing the patient to blow through the diseased nostril in order 
to see if the air passes freely, or whether there are any tumours 
remaining that require to be removed. If the passage is found free, 
it is an indication that the operation has succeeded in removing 
not only the tumour itself, but a large part of its root. 



CATHETERISM AND PERFORATION OF THE FRONTAL AND 
MAXILLARY SINUSES. 

These are cavities annexed to the nasal passages, and lined by 
a continuation of the same mucous membrane. From the position 
of the orifices of communication in the nostril, shown at page 232, 
it will be readily perceived that a tumour developed in either 
cavity may encroach on that of the nose, or one developed in the 
latter, in turn make its way into the maxillary or frontal sinuses. 

Frontal sinuses. 
These cavities are the more developed in size in proportion to 
the age of the patient ; they are hollowed out in the interior of 
the internal orbital processes of the frontal bones — those of the 
two sides being separated by a perpendicular bony septum — which 
is frequently found incomplete, and placed in most instances in 
or near the median line. The cavity of the sinus often extends 
far in the diploic structure of the bone, and has in some instances 
been found to reach the external orbital process. The orifice by 
which it communicates with the nose is funnel-shaped, extending 
down through the anterior ethmoid cells, and may, if occasion 
requires it, be traversed by a flat probe or catheter. The cavity 
of the sinus can be reached also by applying the trephine or per- 
forator upon its anterior wall, or upon its inferior or orbital. This 
is an operation, however, seldom or never required. The ante- 



rior wall is thick and covered by the root of the eyebrow ; the 
orbital, though thin and yielding, has passing over it the frontal 
branch of the fifth pair of nerves, and a small artery, which would 
be more or less exposed to injury in the use of the trephine. In 
case of obliteration of the orifice of communication with the 
nose, it would be possible to restore it by introducing the needle 
trephine of Weinhold upwards from the nostril into the sinus, 
retaining the new orifice patulous by the introduction of a piece 
of catgut string, or the repeated use of astringent injections. 

In abscess of the frontal sinuses, the affection to which these 
cavities are most subject, the pus finds usually after a time a spon- 
taneous passage into the nose. Polypous tumours, which some- 
times though rarely form in these cavities, tend naturally to show 
themselves in the nasal fossas, from whence, according to Heister, 
it is possible to extract them. Cases, however, may occur, 
where this communication with the nose is permanently oblite- 
rated, so as to render one of the following operations necessary. 

Catheterism. — The channel by which the frontal sinus commu- 
nicates with the nose is about half an inch long, and runs from 
above downward and backward, and opens under the anterior 
extremity of the middle turbinated bone. A flat probe or catheter 
slightly bent forward at the end and carried in this direction up- 
ward and backward, pressing at the same time upon the lip near 
the root of the septum, may be made to enter the lower end of 
the channel. Worms sometimes lodge in this passage, and if their 
presence be detected, some oil or a bitter infusion may be injected 
through the catheter. If the needle trephine of Weinhold be 
used, it must be applied in the same direction in which the probe 
is passed. 

Perforation through the walls of the sinus. — This may be made 
with the trephine or the ordinary perforator. Occasionally a fis- 
tulous orifice is found in the bone, which needs only to be en- 
larged in order that we may wash out by injections the matter of 
the abscess, or extirpate a polypous tumour. In other cases, it is 
advised by Velpeau to uncover the bone below T the eyebrow, 
between the groove above the upper margin of the orbit and the 
root of the nose ; and from this point, direct the small crown of a 
trephine or the ordinary perforator, backwards, upwards, and 
inwards, so as to open the sinus at its most depending point, and 
at a place where its walls are thinnest and the vessels and nerves 
least exposed to injury. The opening, whether made by ulceration 
of the bone, or by operation, is apt to become fistulous and allow 
the escape of air from the nose in respiration. Its closure is in 
consequence somewhat difficult, but may be effected by one of the 
plastic processes. If the communication with the nostril does not 
exist so as to allow the discharge of the secretion from the sinus 
in the usual manner into the nose, it must be established by the 
use of the probe, and by the injection of fluids, before an attempt 
is made to close the outer orifice. 

Maxillary sinus. 
This is a triangular-shaped cavity, occupying the centre of the 
body of the upper jaw bone, the base of which is turned toward 
the nasal fossa. In a surgical point of view, it may be considered 
as bounded by four walls. 1. The internal or nasal, formed by 
the external face of the nasal fossa, begins half an inch behind 
the bony border of the anterior orifice of the nostril, a little pos- 
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teriorly to the tract of the nasal duct, and the nasal process of the 
maxillary bone. This wall is thin and delicate, and divided into 
two portions by the inferior turbinated bone; — the inferior portion 
is formed by the outer wall of the inferior meatus ; the upper one by 
that of the middle meatus, at the top of which, as has been before 
observed, and immediately under the middle turbinated bone, is 
the orifice by which the sinus communicates with the nostril. 2. 
The superior or orbital wall is formed by the floor of the orbit, 
and is so thin, especially at its back part, where it is traversed by 
the infra-orbital vessels and nerves, as to offer little resistance to 
the expansive force of a tumour growing within the sinus. 3. 
The external wall is on the side of the cheek, and is divided into 
two portions by the root of the malar process of the maxillary 
bone. In front of this process is the depression called the fossa 
canina, about half an inch above the two small molar teeth, in 
which the external wall is most thin. 4. The inferior or alveolar 
wall consists only of the breadth of the alveolar ridge ; the sockets 
of the first and second large molar teeth are opposite the lowest 
point of the sinus, and the roots of these teeth frequently penetrate 
into the cavity, so as to be separated from it only by its lining 
membrane. 

When the maxillary sinus is distended by a tumour, or cyst, 
the nasal and orbital walls are the first to yield ; the distortion of 
the former may be such as to push the septum of the nose over 
to the other side, and that of the latter, so as to protrude the eye 
upon the cheek. The anterior wall, sooner or later, yields so as 
to become prominent under the flesh of the cheek, and the infe- 
rior, in the end, descends so as to efface more or less the bony arch 
of the palate. In this way, the cavity of the sinus is often found 
dilated in all directions, attended most commonly at the same time 
with softening of the texture of the expanded bone. 

Catheterism of the maxillary simises. {Process of Jourdan.) — 
This was first proposed and practised by Jourdan as follows, in a 
case of accumulation of fluid within the sinus. The patient was 
seated in a chair with the head thrown back, and sustained against 
the chest of an assistant. A small silver tube, like that for the 
nasal duct, but two inches longer and somewhat less curved, was 
introduced through the corresponding nostril to the under surface of 
the middle turbinated bone. The point having been carried upon 
the fold formed by the pituitary membrane lining the orifice, he 
elevated the wrist so as to press the pointoutwards and pass it into 
the cavity. The natural orifice was found in this instance oblite- 
rated, as mostly occurs in these cases of retention of the secreted 
fluids. The tube was left in till the following day, and served 
both for the discharge of the fluid and the introduction of appro- 
priate injections. It was then removed, and the patient on blow- 
ing the nose discharged a large quantity of mucus. By a repetition 
of these measures, the patient was finally cured at the end of six 
weeks. 

Malgaigne has given the following, mare preeise directions for 
the introduction of the tube, viz : to- carry it obliquely upwards 
backwards and beneath the middle turbinated bone so as to pene- 
trate to the depth of an inch and a half and on a level with the 
upper fold of the ala of the nose. Then gliding the beak of the 
instrument under the turbinated bone, it falls naturally upon the 
orifice, and by a movement of rotation is made to enter the sinus. 
But the introduction is always more or less difficult, and some- 
61 



times altogether impracticable. The method of Jourdan is there- 
fore in a great measure abandoned, preference being given by a 
majority of practitioners to the formation of an artificial opening by 
perforating one of the walls of the sinus. 

Perforation of the maxillary sinus. — This operation may be re- 
quired for dropsy or abscess of the sinus, or in cases of the develop- 
ment within its cavity of polypous, fungous., or carcinomatous tu- 
mours. The opening may be made either by the mouth or cheek. 
The perforation of the nasal wall has been effected, and it is said 
with good results, by Gooch and Richter, but the process has not 
been generally adopted. The perforation of the orbital wall has 
been made by Laugier, as stated at page 189, in cases where the 
nasal duct was obliterated. 

By the mouth. 

1. Perforation through the socket of a tooth. (PL LI. fig. 4.) — 
This process is indicated in cases of accumulation of mucous or 
purulent fluids in the sinus, and especially if any one of the molar 
teeth have been lost or found carious, or the socket itself is in a 
state of disease. It has the advantage of furnishing an opening at 
the lowest point of the sinus, but cannot be made sufficiently large 
for the removal of polypous or other tumours, without the com- 
plete excision of one or more of the alveoli with the cutting for- 
ceps or the saw. 

The operation consists in the extraction of one of the molar 
teeth, and penetrating through its socket into the sinus with an 
ordinary trocar or the perforator. On the choice of the tooth to 
be extracted, there is much variety of opinion. All the molares, 
however, with the exception of the first, correspond to the floor of 
the sinus, and if either of these be carious, that is the one which 
should be drawn. But if one has been previously lost, the neces- 
sity of extraction is of course removed. If a selection has to be 
made, the second small or the first large molar should be removed. 
Inasmuch as the large molar is more important for the purposes of 
mastication, Malgaigne prefers to take away the second small 
molar as its removal will be found to yield sufficient room for the 
use of the trocar, in cases simply of accumulated fluid. To keep 
the passage open, so as to allow the discharge of the secretion 
and the injection of simple fluids, a wooden plug, a leaden style, 
or a canula like that employed for the nasal duct, have been re- 
commended. In my own practice I have seldom found these use- 
ful beyond the first few days, except during meal time, to prevent 
the introductioa of alimentary substances, as the passage after- 
wards remains open of itself, or is easily kept free by the occa- 
sional introduction of a probe. The patient is able also to carry 
the fluid by suction through the sinus, especially when the natural 
orifice has become free, to more advantage than it can be thrown 
in by the use of the syringe. When all morbid symptoms cease 
on the side of the sinus, the orifice may be allowed to close.. 

2. Perforation by the external wall. (Process of Lamorier:, 
PI. LI. fig. 4.) — This consists in penetrating into the sinus between 
the malar process of the upper maxillary bone and the third molar 
tooth. The corner of the mouth is to be drawn outwards, upwards 
and backwards by an assistant, with the blunt hook, or with the 
finger. The mucous membrane is then to be divided at the point 
of its reflection from the jaw to the lip, and the bone perforated 
with a trephine, or with a stout scalpel if its tissue be softened. 
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The orifice may afterwards be enlarged at will, to admit of the 
introduction of the forceps and knife for the extraction or excision 
of tumours, or the introduction of lint, styptics, or cauterizing irons, 
which are sometimes required to arrest the hemorrhage which 
follows. If the reflected raucous membrane should prove so redun- 
dant as to come in the way, as I have found it in one instance, it 
may be divided by a crucial incision, and the angles snipped off. 
This process, however, is but seldom employed. 

Desault preferred to penetrate into the sinus by the fossa canina, 
whore the wall is most thin ; and a strong knife, in cases requir- 
ing the operation, will ordinarily suffice to make the opening. 
Having denuded the bone by a previous incision above the gum 
and elevated the lip, he entered the scalpel, and turned it four or 
five times on its axis to make the opening sufficiently free. When 
the teeth are all sound this process might be employed in place of 
extraction of a tooth and perforation through its socket. But in 
case there be a large polypous or fungous tumour of the antrum, it 
is unquestionably to be preferred as it allows the opening to be 
made large, and of an oblong shape, above the roots of the teeth. 
If further room should be required, Dupuytren recommended that 
a vertical incision through the bone, should in addition be made 
up to the base of the orbit, along the outer side of the nasal pro- 
cess of the upper maxillary bone. 

Process of Stevens. — Dr. A. H. Stevens, of New York,* success- 
fully removed a tumour of the antrum complicated with disease of 
the floor, in the following ingenious manner. He removed first 
the second incisor and second molar teeth, then denuded in the 
usual manner the anterior face of the maxillary bone, which he 
perforated with a long, slender trocar, as in the manner of Wein- 
hold, from the digital fossa through into the mouth at the junction 
of the palatine processes of the maxillary and palate bones. A de- 
licate saw was next introduced along the track of the trocar, and 
the bone divided downwards through the empty socket of the in- 
cisor tooth. A flexible double hand-saw, made of a clock spring, 
was then employed to cut the bone downwards and backwards 
from the place of perforation through the socket of the second 
molar tooth ; thus removing all the diseased portion, and making 
the section through the sound structure beyond the limits of 
the disease. 

3. Perforation of the palatine arch. (Process of Callisen.) — 
This method is only applicable to cases in which a distinct fluc- 
tuation is felt through he thinned and softened bone, and where 
there is a considerable lateral enlargement of the antrum. The 
opening may be made with the bistoury ; very frequently a fistu- 
lous orifice will be formed through the arch near the gum, which 
merely requires enlargement. In a case of this description 
Ruffel introduced a trocar by the palatine orifice, brought it out 
above the gum on the opposite side of the ridge, and passed a 
seton through the track. Nerri has advised as an ordinary process, 
the passing of a seton in this manner in cases of abscess or mu- 
cous dropsy of the antrum. 

By the cheek. 
Different processes are given by Weinhold for perforation 
through the cheek. If the object be only to remove collected 
fluids, the needle trephine is thrust, in the direction of the nose 
• Vide Notes to Sterling's Translation of Velpeau's Surgical Anatomy. 



through the cheek into the maxillary fossa at a point a third of 
an inch from the root of the malar process and at the same dis- 
tance from the margin of the orbit. The instrument is carried by 
a drilling motion through the anterior wall of the sinus, some- 
what obliquely downwards. If the object be to destroy any 
pseudo-production in the sinus, the needle with a thread previ- 
ously passed through its eye, is carried in the same manner into 
the sinus, and pushed on through its cavity so as to perforate the 
palatine arch a few lines to the inner side of the third molar tooth, 
the finger of the operator guarding at the time the tongue from 
injury. As soon as the thread becomes visible, it is pulled out 
through the mouth by means of a hook. The instrument is then 
removed, leaving the thread in its track, which is now to serve 
as a conductor to a strong cord, or a roll of charpie, which is to be 
smeared with various stimulating and caustic applications, and 
drawn into the centre of the mass. A small piece of sponge is to 
be attached to the thread, so as to close the lower orifice and pre- 
vent the constant escape of purulent fluids into the mouth. Mo- 
liqetti and others have made a crucial incision of the cheek, in 
order to expose and open the antrum. But in all ordinary cases 
this measure, which leaves an unsightly cicatrix, may well be sup- 
plied by some one of those already mentioned. 

In some instances, however, the bones are found so extensively 
disorganized from disease seated in the antrum, that all the pro- 
cesses for perforation will be found insufficient, and a resection 
of the walls of the cavity to a greater or less extent will be ren- 
dered necessary. It is impossible, however, to give any general 
rules for such proceedings — many of which must be conducted 
according to those laid down for the partial resection of the upper 
jaw — every case becoming in fact a subject for particular study, 
in which a modification or combination of the various processes 
above given may be made with advantage. 



IV. OPERATIONS UPON THE MOUTH AND ITS DE- 
PENDENT STRUCTURES. 

The organs which form the gustatory apparatus vary much as 
regards their anatomical structure, as well as in reference to the 
operations which their diseases or malformations render neces- 
sary. They may be arranged for practical purposes into four 
classes : — The Lips and Cheeks ; the Salivary Organs ; the 
Tongue, and the Velum Palati. 



OF THE LIPS AND CHEEKS. 

HYPERTROPHY OF THE LIPS. 

This is usually a congenital affection, without alteration of 
texture, and is to be considered a faulty conformation rather than 
a disease. In some few cases it has been observed to follow an 
attack of scrofula in which the lips have become permanently 
thickened by interstitial deposit, and may then nearly always be 
removed by local depletion and constitutional treatment. It pro- 
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duces a disagreeable expression of countenance, and exists in 
various degrees more or less susceptible of relief by operation. 

1. Tumour of the mucous membrane. — This is commonly restrict- 
ed to the mucous membrane lining the inner surface of the upper 
lip, but is occasionally met with in the lower lip. It forms a trans- 
verse red tumour, extending no further back than the point of 
reflection of the mucous membrane; it is exposed over the incisor 
teeth and causes the lip to be more or less reverted upwards in 
speaking or laughing, producing a deformity commonly known as 
the double lip. Sometimes the oblong tumour, or portion of 
thickened membrane, is cleft on its free surface, so as to appear 
as two separate portions. The excision of this tumour was first 
practised by Boyer, and has since become a legitimate operation 
where it is productive of great deformity. 

Excision. — An assistant standing behind the patient supports 
his head, and drawing up the commissures of the mouth, reverses 
the lip so as to expose the hypertrophied mass. The surgeon 
seizes it with his fingers, or a pair of broad-bladed forceps, and 
excises it at a single sweep with the straight bistoury or scissors 
curved on the flat. The bleeding is to be suppressed by holding 
ice water in the mouth, and the wound usually cicatrizes in a 
few days. In some instances the healing is only effected at the 
end of two or three weeks ; to avoid such a protraction of the 
cure, Velpeau has proposed the following modification of the 
operation, viz., to introduce, before excising the tumour, three or 
four ligatures through its base, and remove the tumour without 
loosening their attachments. The threads are then to be knotted 
so as to close the wound, and removed on the second" or third 
day, when union will be found to have taken place. 

2. Hypertrophy or thickening of the upper lip. — This enlargement 
of the lip — usually one of the signs of scrofula and then manage- 
able without operation — is sometimes met with unconnected 
with that affection. It depends upon a thickening and serous 
infiltration of the cellular tissue, the enlargement of the sub- 
mucous or labial glands, and a tumefaction of the mucous mem- 
brane. The muscles of the lips are found pale and thin, like 
those of an old man. 

Excision of the tumefied parts for the cure of this deformity 
was first practised by M. Paillard in 1826, and has since then 
been several times repeated successfully by different surgeons. 
One of the commissures of the mouth is to be drawn upwards by 
an assistant, while the surgeon seizing the other, begins the ope- 
ration by making a cut parallel with the free border of the lip, 
so as to remove a sufficient portion of its substance to bring it 
down to its natural dimensions. The flap is to be dissected back 
towards the union of the lip with the gum, and cut off horizon- 
tally at its base with the knife or scissors, removing the whole 
thickened membrane with its bed of glands. At first the hemor- 
rhage is abundant ; but it comes only from small vessels, and 
soon ceases spontaneously, from the retraction of the tissues. No 
dressing is required. As the cicatrization is going on, the cuta- 
neous margin descends, so that the lip gradually assumes a natu- 
ral appearance. 

ATRESIA ORIS.— CONTRACTION OF THE ORIFICE OF THE MOUTH. 

This is sometimes a congenital defect; but far more frequently 

it is the result of unnatural adhesions of the free surfaces of the 



lips and the contraction following ulcerated burns, as in a case 
successfully operated on by Professor Mutter, and reported by 
him in the American Journal of the Medical Sciences for Aug., 
1837 ; or from the destruction of parts following syphilis, scrofula, 
or cancer, as in another operated on by the author, reported in 
the same journal for Oct., 1842, and represented at PI. LXXIII. 
fig. 2. In both these cases the restoration of the orifice to its 
proper size, was accomplished by the process of Dieffenbach de- 
scribed below. 

Various plans have been devised for the purpose of preventing 
the tendency of the raw edges to progressive cicatrization, after 
the mouth had been restored to its proper dimensions by incisions 
at the commissures. Most of these processes were attended with 
protracted suffering, the operation requiring to be several times 
repeated, and were seldom found more than partially successful. 

The following ingenious process of the distinguished Berlin 
surgeon accomplishes the object more effectually, and is the only 
one to be relied on when the mouth is contracted to a considerable 
extent. It consists in the removal of a strip of skin and muscle, 
preserving the mucous membrane, which is to be turned over so 
that it may serve as a lining to the raw edges of the divided parts, 
and act as a bar to cicatrization. 

Process of Dieffenbach. — On one or both sides of the narrow 
aperture, according to the nature of the deformity, a flap two to 
three lines broad is cut out through all the soft parts except the 
mucous membrane, which is to be left uninjured. The removal 
of this piece is best effected with a pair of scissors ; the left fore 
finger is to be passed into the mouth so as to elevate and distend 
the cheek; the pointed blade of the scissors is then inserted at 
the margin of the mouth between the mucous membrane and the 
other structures in front, and in this manner pushed on to the 
distance to which it is wished to extend the commissure. The 
parts in front of the membrane are divided by closing the scissors ; 
another incision is then made in the same way parallel with the 
first ; and both are then united at their outer ends with a small 
semilunar incision. The flap is next to be carefully dissected off 
from the mucous membrane. The same proceeding is to be 
repeated if necessary on the other side of the moulh. As soon 
as the bleeding is checked, the lower jaw is to be strongly drawn 
down so as to stretch the mucous membrane, which is to be sepa- 
rated a couple of lines further from the cheeks, and then divided 
through the middle nearly up to the new formed angle of the 
mouth. Each section of the mucous membrane is then drawn 
over the corresponding raw margins of the new portions of the 
lips, and secured to the outer surface by fine needles and the 
twisted suture. At the angles it should be drawn out and ad- 
justed with particular care to the margin of the semilunar inci- 
sion, so as to prevent any portion of the two raw surfaces from 
coming into apposition. All inflammatory swelling is to be kept 
down with a steady application of cold water. The sutures are 
to be removed between the second and fourth day. I have em- 
ployed this ingenious process with entire success, the union of 
the mucous membrane to the raw edges taking place by first 
intention, so as to insure the permanency of the oral orifice. I 
give, however, a decided preference to the common interrupted 
suture over the hare-lip cr twisted, in binding the mucous mem- 
brane over the raw borders. In one case I have, after the manner 
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of Mr. Campbell, employed (he bistoury in place of the scissors 
for the excision of the piece, but did not find it so convenient as 
the latter instrument. 

In that species of deformity, where the lips are altogether de- 
stroyed, so as to expose the teeth and maxillary bones, and the 
lower jaw is immovably fixed by adhesions or surrounding cica- 
trices, the form of operation required must depend upon the nature 
of the individual case. The excision of the indurated cicatrices, 
the division of the adhesions between the jaws, and a judicious 
transplantation of skin from the neighbouring parts, are the chief 
means by which we may, in a good degree at least, correct the 
deformity and relieve the patient, 

HARELIP. (PL. LIT.) 

This affection consists in a vertical division of one of the lips, 
usually the upper, commencing at the free margin, and may be 
either congenital, or the result of accidental injury. The con- 
genital defect, of which alone we shall treat, is always restricted 
to the upper lip. There are three varieties of this affection, the 
simple, the double, and the complicated. 

Simple hare-lip consists of a cleft in the lip upon one side, com- 
monly to the left of the median line, extending frequently up into 
the margin of the corresponding nostril. 

In double hare-lip > there is a vertical fissure upon either side 
of the median line, including between them an irregular and 
somewhat triangular shaped portion of the structure of the lip. 

Complicated hare-lip consists of a single or double division of 
the lip, with a cleft of the corresponding part of the upper jaw 
and palate so as to unite the cavities of the mouth and nostril ; 
or of a double fissure of the lip and the development of an osseous 
tubercle on the front of the jaw, from which grow irregularly 
the incisor and sometimes the canine teeth. The tubercle has 
received the name of the incisive or intermaxillary tubercle, 
from its occupying the position of the bone of that name in quad- 
rupeds. 

Operations for simple hare-lip. (PI. LII. figs. 4, 5.) — The 
object of the operation is to unite the edges of the fissure with 
as little remaining deformity as possible. In former times an 
attempt was made to effect this by removing the edges by the 
application of caustics or the use of the knife and scissors, and 
the approximation of the sides of the fissures with bandages, 
stitches, sticking plasters, and double-hooked forceps, of various 
descriptions. All of these measures, however, have given way 
to the more modern process of merely adjusting the raw edges 
after incision, with the twisted or hare-lip suture. 

Jige at which the operation should be performed. — This is a 
point mooted by the older writers, and which is not yet so well 
settled as to lead to uniformity in practice. Dionis, Lassus, Saba- 
tier, etc., deferred the operation till the child had reached its third 
or fourth year. Sharp, Ledran and Heister, advised its perform- 
ance from a few days to a few weeks after birth. Between the 
ages of two and four years, children are found so indocile, and so 
apt, however closely watched, to pull upon the sutures and dis- 
turb the process of union, that a great proportion of modern sur- 
geons have with good reason recommended the performance of 
the operation between the second month and the second year 



after birth. I have on several occasions operated within the 
shorter period, when causes have existed to render it particularly 
desirable, and the cases have done well — complete union taking 
place even when the child after the operation had been continued 
at the breast. The author gives a decided preference to the period 
under six months, as we then avoid the necessity of having to 
extract any deformed teeth, and are less likely to be troubled with 
the irritation attendant upon the teeth making their way through 
the gums, which acts unfavourably on the union of the parts. 

Instruments required. — 1. For the excision of the edges. — Two 
instruments are employed for this purpose, the bistoury and the 
scissors, either of which answers perfectly well. The use of the 
bistoury is the more ancient, it having been employed by Severin, 
Louis, and Percy. Excision with the scissors has been objected 
to as being more painful, and leaving a wound slightly contused 
and less readily disposed to union by first intention ; but the falsity 
of this assertion has been clearly shown by the experiments of Bell 
and Desault. In my own practice, I give a preference to the 
scissors in these cases, and all analogous ones where soft and flabby 
edges are to be removed. When there is a deficiency of structure, 
and the margins of the fissure are disproportionately short, scissors 
curved on the flat will be found the most convenient, as they 
enable us, by making the incision concave, to increase the relative 
length of the raw surface, so as to prevent after the cure any 
depression at the middle of the free border of the lip.* 

2. Reunion of the edges. — For this purpose, pins will be required, 
and waxed threads for wrapping them, of the kind ordinarily em- 
ployed in the ligature of the arteries. It is little important of what 
material the pins are made, (vide p. 27,) provided they are not 
too large, so as to cause compression of the substance of the lip, 
or so dull at the point as to contuse it in their introduction. A 
hook or a pair of dissecting forceps, which will be convenient for 
seizing the margins of the lip, and a pair of cutting pliers for re- 
moving the projecting ends of the pins after their application, com- 
plete the apparatus. Strips of adhesive plaster and some small 
compresses should also be at hand, as their application may in 
some cases, when there is great tension upon the pins, be thought 
advisable. 

Operation. Excision with the scissors. — The patient is to be 
seated in a good light, with the arms and feet well secured, and 
the head pressed against the chest of an assistant, who with his 
hands compresses the facial artery of each side under the edges 
of the jaw, and with the thumb pushes the cheek in toward the 
middle, line. The surgeon sits or stands in front. If the frenum 
of the lip descend too low, it is to be separated from the gum 
with a bistoury. The left angle of the lip is then to be grasped 
with the thumb and forefinger, and the whole of the rounded 
edge on the side next the fissure removed with the scissors, to a 
point a sixth of an inch above the top of the cleft. The right 
antde of the lip is next seized with the hooked forceps, and its 
margin similarly excised by placing the scissors on the outer side 
of the forceps, and cutting up to a point, which should be about 

* To prevent the occurrence of thisdepression, M. Malgaigne has recommended, 
that the strips detached from the borders of the fissure, should be left adherent at 
their labial margins, and after being shortened to the requisite extent, aitached to 
each other horizontally by suture. But no advantage has arisen from this mea- 
sure, in the few cases in which I have seen it employed. 
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a line below the top of the first incision, so as to give without 
any contusion or laceration an acute angle to the wound. The 
entire rounded edge should be taken off by these incisions, so as 
to leave a broad surface for union. The excision should also 
extend well down upon the labial edges. In these cases, the 
mistake most frequently committed is that of not making the cut 
of sufficient length. A sponge wetted in cold water should now 
be applied to the raw edges to remove the clotted blood and 
diminish the capillary oozing. The hare-lip pins are then to be 
introduced, and wrapped with the ligatures as described at page 
27. Two, three, or four pins maybe employed, according to the 
length of the wound. The larger the diameter of the pins, the 
fewer does it answer to introduce. 

The capillary oozing and the bleeding from the divided coro- 
nary arteries usually cease when the raw edges are fairly placed 
in contact. The ligatures, however, should not be drawn tighter 
than is necessary merely to accomplish this object, as otherwise, 
from the slight inflammatory swelling that follows, they will irri- 
tate and cut into the parts by ulceration, so as to diminish the 
chance of union. If there be a considerable jet from the arteries, 
as is sometimes the case in large children, one of the pins may 
be introduced behind the open orifices, so as to compress them 
when the ligature is applied. 

If the operator prefer to excise the edges of the fissure with the 
bistoury, he places himself behind the patient, and if it be a child, 
takes its head between his knees. He then extends the margins 
of the fissure with his left hand, as shown at fig. 4, entering the 
bistoury with the back to the nose, and cutting from above down- 
wards. 

Double Hare-lip. 
The mode of proceeding in the cure of this variety of the de- 
formity will depend upon the size of the intermediate part. If it 
be less than a third of an inch broad, and thin, it should be ex- 
cised near its base, and the operation proceeded in as in ordinary 
cases of simple hare-lip. If the intermediate substance be of 
larger dimension it must be preserved, as it will be of great 
importance in the reconstruction of the lip. If there is no par- 
ticular deficiency of structure in the lip, the operation may be 
completed at once, very much as in ordinary cases of single fissure 
— by detaching the frenum, paring the edges of the middle portion 
so as to bring them to a sharp angle below — excising the margins 
of the two lateral portions — and introducing the pins so as to 
bring fairly together the four raw surfaces, causing one or more of 
them to traverse the middle portion. If the middle portion, as 
is very commonly the case, should not be long enough to reach 
the labial margin, the wound left after the introduction of the 
hare-lip pins will have the shape of the letter Y. When the 
middle portion has not been long enough for this purpose, but un- 
usually thick, the author has in some cases derived advantage by 
detaching it from the sockets of the teeth, splitting it on the raw- 
surface from above downwards to near the free margin, and 
straightening the fold so as to increase the length of the piece. 
In case there be such a state of the parts that the four surfaces 
cannot be brought together without applying so much tension 
with the threads as to make them act as a dividing ligature, (vide 
page 34,) it will be more prudent to unite the parts by two sepa- 
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ate operations at an interval of two or three weeks, excising two 
of the adjoining edges, and uniting one of the lateral fissures at 
a time. It will be particularly well to observe this precaution 
provided there be any bony tubercle over the roots of the incisor 
teeth, giving an undue prominence to the front of the jaw. Any 
deformed or prominent teeth, which would be likely to irritate the 
margins of the divided surfaces, must be extracted, or, which in 
some cases of slighter deviation might answer, modified in their 
position by a twist of the forceps. If the point of the nose should 
be adherent to the middle portion, so as to cause a flattening of 
the organ, it is to be detached at the time of the operation with 
the knife, or at a subsequent period as practised by Dr. J. R. 
Barton, by embracing it with a ligature, which should be tightened 
from time to time till it cuts through. 



Complicated Hare-lip. 

As a complication of hare- lip, especially the form last described, 
we often meet with a congenital fissure extending backwards from 
the surface, separating the two maxillary and palate bones, and 
running downwards so as to divide the velum. The fissure of the 
velum and the lip may co-exist without that of the hard palate — 
but when the hard palate is divided a birth, it is found attended 
with fissure of the velum. The fissure of the hard palate is 
always in the median line ; that of the lip to one side, and termi- 
nating in one of the nostrils, most usually the left. 

Sometimes the complication in cases of double hare-lip consists 
merely in the projection from over the roots of the front teeth, 
of a thick, bony tubercle, culled the incisive or intermaxillary, 
which is covered with a thick, hardened mass of gum and skin, 
and has on its lower border the teeth irregularly developed, 
standing frequently directly forward. In some instances we find 
existing, with the tubercle, a fissure through the hard palate, 
which may open by a single cleft in the alveolar ridge — or by 
two, which branch so as to include the tubercle between them. 

The mode of operation must be varied according to the nature 
of the defect. If there is but a single cleft through the palate, 
without any strongly marked incisive tubercle, the common ope- 
ration for double hare-lip is all that is required. Experience has 
shown, that in these cases the early closure of the divided lip gives 
a disposition to the palate bones to approach each other as the 
growth of the face goes on, and thus narrow down or even close 
the fissure, which, without the union of the lips, has a tendency to 
increase in size. In my own practice I have preferred in these 
cases, when I have had the choice of time, to operate within the 
third month. To facilitate the approximation of the sides of the 
fissure, M. Roux has advised the application of pressure by an 
apparatus over the malar bones, and Velpeau u-pon the two sides 
of the dental arch. I have contented myself with directing the 
pressure over these regions to be daily made with the hands of the 
nurse, a measure which has apparently been attended with benefit. 
The closure of the fissure in the soft palate must be deferred till 
the child arrives at such an age as to comprehend the importance 
of the operation, and allow of the free use of instruments in the 
cavity of the mouth. In case the incisive tubercle is large, the 
operation is more complex. The teeth in these instances, if the 
child is over seven or eight months old, will usually have a vicious 
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direction. It is usually advised to remove them ; but in case they 
belong to the permanent set, it has been latterly the practice to 
force them by means of a silver wire into their proper position, 
loosening them in their sockets if necessary for this purpose with 
a pair of forceps. There are four processes of operation in these 
highly complicated cases. 

1. Ancient process.— This consisted in the removal of all the 
prominent portion of the tubercle with a pair of cutting pliers, and 
the closure of the fissures in the lip either immediately or a few 
davs subsequently by the ordinary operation for hare-lip. By this 
process the incisor teeth were removed, and when the two sides 
of the jaw were approximated so as to diminish the space, the 
upper was found so much smaller in its arch than the inferior, as 
to interfere seriously with mastication. This result led Desault to 
the institution of the following process. 

2. Process of Desault. — This surgeon, instead of excising the 
tubercle, forced it backwards to its proper level, by compression 
with a bandage steadily kept up for eighteen days, and subse- 
quently closed the opening in the soft parts. This measure is 
not likely always to answer, and has proved ineffectual in my 
hands. 

3. Process of Dupuytren. — The following process was applied 
by this surgeon in the more ordinary cases, when with the promi- 
nent incisory tubercle, the middle labial portion stood in an up- 
ward direction, viz: to separate the labial from the bony tubercle 
with a knife, and turn it with its raw surface upwards, and attach 
it by two points of suture to the lower edge of the septum narium 
— which is usually imperfect in these cases — after excising the 
cutaneous covering of the latter. The remainder of the ope- 
ration consisted in removing the bony tubercle with the cutting 
pliers, and uniting the lateral portions of the lip as in ordinary 
cases. 

4. Process of Gensoul. (PI. LII. fig. 7.) — This consists in the 
dissection of the soft parts from the outer face of the tubercle, and 
reflecting them towards the nose, and then slowly forcing by the 
application of a pair of flat-bladed forceps, the projecting portion 
of bone down to its proper perpendicular direction. The canine 
teeth if deviated are to be removed. The fissures of the lips are 
then to be closed immediately, in the usual manner, as shown at 
fig. 8. This process has in several instances proved successful, 
but is not unattended with danger. In one instance where there 
was difficulty in depressing the prominence, the author has known 
a vertical section made with the saw upon its sides, and the pro- 
minence depressed with such force as to fracture the bone. The 
case terminated fatally. 

J\ r o dressings after the operation for simple or complicated hare- 
lip will in general be required, as they have a tendency to heat 
and irritate the parts, and dispose them rather to suppuration than 
union by first intention. 

After-treatment. — The patient should be kept in a state of per- 
fect repose, and avoid, as far as it is practicable, all movement of 
the jaws for the first three or four days. If a child, it may be neces- 
sary to quiet it with anodyne, and to examine carefully if there be 
any hemorrhage from the back part of the united surfaces, which, 
when it has existed and been kept up by the suction efforts of the 
child, has in some few cases been the alleged cause of death. 
The bleeding arises from the raw edges not being properly con- 



fronted on the mucous surface, to obviate which, as well as to 
facilitate the process of union, the pins are directed to be entered 
in the operation so as to cross the line of the wound at the junc- 
tion of the anterior two-thirds with the posterior third of the lip. 

Brinks. — Liquid aliment alone should be allowed, and should 
be introduced into the mouth after depressing the lower lip, with 
a spoon or some vessel of a convenient shape. On the third day, 
the upper or one of the middle pins should be removed, and on 
the fourth or fifth, the remainder. The pins should be loosened 
by a slight rotation before an attempt is made to withdraw them. 
If there has been no suppuration from the wound, and the liga- 
tures remain adherent by the coagulation of the blood of the ope- 
ration, they are to be left undisturbed till they loosen spontaneously, 
when their place is to be supplied by a strip of adhesive plaster. 
But if, at the time of withdrawing the last pins, the coils of threads 
are either loose or infiltrated with a dried mixture of pus, blood 
and serum, they should be at once removed and the new union 
of the lip protected by a strip or two of adhesive plaster nicely- 
adjusted. In case the new union should be broken up by accident, 
or from being left in a fretful child unprotected by an adhesive 
strap after the removal of the pins, the operator will generally 
succeed in causing them to adhere a second time by the use of 
the strips of adhesive plaster, and must on no account recur to 
the use of the pins till the inflammatory consequences of the 
first operation have subsided, when the edges are to be again 
excised. 

CANCER OF THE LIPS. 

Cancerous tubercles and cancerous ulceration are very com- 
monly met with in the substance or at the free border of the lips ; 
the lower lip, however, being by far most commonly the one af- 
fected. If the tumour be small and movable, it may be removed 
as in ordinary cases by simple excision. If the degeneration 
extend so as to involve merely the free border of the lip, it may 
be removed, if very superficial, by cauterization ; or if deeper, by 
excision of the free edge, which is afterwards to be allow r ed to 
fill up by granulation. But if the substance of the lip is more 
generally involved, or the maxillary bone affected, it will be 
necessary in the one case to extirpate so much of the lip as to 
render it necessary to supply its place with a new one, by one of 
the various plastic processes, and in the other to resect in addition 
the affected portion of the bone. 

Cauterization. — Various caustics have been employed in super- 
ficial degeneration of the skin or mucous border of the lip. The 
arsenical paste so strongly recommended by A. Dubois and Du- 
puytren, and that of the chloride of zinc introduced by Canquoin, 
(see page 22,) are the caustics most commonly preferred. Dupuy- 
tren used the arsenic in the form of powder as well as paste; — his 
powder was composed of four to six parts of arsenious acid, with 
nixety-six to ninety-four of calomel. 

The treatment of superficial cancer of this part by caustic, 
applications, and especially by the arsenical paste — which has 
always been more or less in favour with the profession — has lat- 
terly been much employed by Fleury, Chelius, Heyfelder, and 
various American and British surgeons. The author has employed 
it with advantage in cases of degeneration of the cutaneous and 
mucous surfaces merely, and to such cases he believes it should 
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be strictly limited when relied on solely for the cure. The ope- 
ration by excision is so successful when early employed in accom- 
plishing a radical cure, that it is unwise when the substance of 
the lip is affected, to tamper by any protracted course of treatment 
with a disease which is so speedily disposed, after the mucous 
membrane becomes involved, to affect the neighbouring lymphatic 
glands, and render every method of relief unavailing. After 
extirpation, and when all hemorrhage has ceased, the caustic may 
in some cases be used with advantage, in order to sear any portion 
of the surface in which there is particular reason to fear a return 
of the affection. 

Excision inform of V. — In cases of small tubercle, or where 
the ulceration of the border is of limited extent, the diseased por- 
tion may be removed by a y incision, with its base towards the 
free margin, and the apex directed either to the chin, the cheek, 
or nose, according to the position occupied by the tumour. The 
incisions must be carried beyond the limits of the disease, which 
must be wholly extirpated with the piece removed. They 
may be made either with the sharp-pointed bistoury entered 
so as to cut towards the mouth, or, which answers nearly as well, 
a pair of good cutting scissors. The raw edges are then to be 
closed with the twisted suture, as in ordinary hare-lip operations. 

Excision in form of a crescent -~ ■. — The removal of the margin 
of the lip by a semilunar or crescentic incision, is particularly ap- 
plicable to cases in which the free border is extensively affected 
by a superficial cancer. The incision may be made either with a 
pair of curved scissors, cutting from one commissure towards the 
other, or with a bistoury. In many cases the latter will be de- 
cidedly preferable, when for instance it is desirable to remove the 
central substance of the lip deeper than either the cutaneous or 
mucous surfaces. This may be readily accomplished by raising the 
diseased margin with a pair of toothed forceps, and making two 
elliptical incisions with the bistoury — one on the inner and one 
on the outer surface, meeting in the substance of the lip ; the 
wound is afterwards to be closed by suture, so as to effect union 
by first intention. When the free border is simply excised, and 
no portion of great vertical depth removed, the skin and mucous 
membrane should be united by interrupted suture over the bleed- 
ing surface. By this plan we obtain a much more rapid cure 
and a more even margin than when the wound is allowed to close 
by granulation and cicatrization. Though an unseemly gap in 
the lip may remain for some time after the operation, it will usual- 
ly be found in the course of a few months surprisingly diminished 
by that sort of natural modeling process, aided by the contraction 
of the surrounding muscles, by which an interstitial deposit of 
lymph raises a depressed surface of the kind nearly to its ordinary 
level. Dupuytren and Richerand were under such circumstances 
in the habit of dressing the raw margin, so as to allow it to granu- 
late. This would be necessary if a large portion were removed. 
Even where the lip has been excised in its whole extent they 
have confided the cure to the process by granulation, and have 
under such circumslances seen the cicatrized margin, covered by 
the reverted mucous membrane, ultimately rise as high as the 
root of the teeth. But this is a result which does not generally 
follow; the saliva dribbling over the part prevents healthy granu- 
lation and retards the interstitial growth, and a breach remains 
which impairs the voice, and compels the patient to keep it cov- 



ered with an apparatus, for the purpose of arresting the flux of the 
saliva. Under such circumstances it is best at once when the ex- 
cision of the entire free portion of the lip is practised, to resort to 
a restoration of the part by one of the plastic processes. (Vide 
Cheiloplasty.) 

ANCHYLOSIS OF THE LOWER JAW. 

The closure of the lower jaw may be only partial, and movable 
within narrow limits, or it may be complete and perfectly rigid. 
This arises from a variety of causes. 1. From a destructive mer- 
curial or syphilitic ulceration of the gum and cheek without ex- 
terior opening, which leaves these parts in the end firmly united 
together by broad and resisting cicatrices — the masseter, from want 
of use and partly at times from having been involved in the dis- 
ease, becoming rigid and unyielding. Cases of this sort are sus- 
ceptible of cure by operation. 

2. From a similar destruction and morbid adhesion of parts, 
complicated with a loss of a portion or of the entire substance of the 
cheek. Besides the usual operation for anchylosis, cases of this 
description require a plastic operation for the closure of the ab- 
normal orifice. The various modes by which this may be accom- 
plished will be detailed in part IV. of this work. 

3. When there is a true bony anchylosis of the temporo-maxil- 
lary articulation and limited to this joint. In such instances no 
measures of relief have been attempted beyond that of removing 
some of the teeth, for the purpose of facilitating alimentation. But 
it admits of a question, whether in cases of limitation of the affec- 
tion to one articulation, it would not be feasible to establish a 
false joint by a section of the neck or condyle, a measure which 
has been suggested by Dr. J. R. Barton. 

I was consulted two years ago by a gentleman from Tennes- 
see, in reference to an anchylosed condition of his jaw, compli- 
cated with a most extensive destruction of the cheek and bone — 
the result of gangrene from the use of mercury in the earlier part of 
his life. The posterior alveolar processes and part of the ramus 
of the lower jaw of that side had been destroyed, as well as all the 
superior back part of the upper maxillary bone, a part of the eth- 
moid, and the whole of the bones forming the inferior floor of the 
orbit, so as to allow the ball of the eye (in which vision was lost) 
to drop down below its proper level, where it remained hidden 
in a great measure from view. The jaw was rigidly anchylosed, 
and the individual was obliged to feed himself exclusively through 
a huge cicatrized opening that occupied the original site of the 
cheek, and exposed to view the extensive cavity formed within 
by the destructive ulceration. The palate, however, was unim- 
paired, and when the abnormal orifice was closed, the patient 
could speak distinctly. The case, as is apparent, was beyond 
surgical relief — other than the adjustment of a nicely fitting, mov- 
able metallic plate, which should close the opening and restore 
the proportions of the face. 

4. Anchylosis depending upon rigidity or permanent contrac- 
tion of the temporal and masseter muscles, without bony union 
or fibrous adhesions. Cases of this description may arise, when 
in consequence of disease about the temporo-maxillary joint, or 
from the presence of a tumour involving the muscles, or impeding 
the movement of the jaw, the muscles have remained so lono- 
in their state of contraction as to become retracted, and keep 



■2 In 



SPECIAL OPERATIONS. 



w rigidly closed. Instance* of this sort, though not of very 
enl occurrence, ha>e beeft reported by Bonnet, Cruveilhier, 
Wal a, Kunholtz, and various other surgeons. They appear to 
occur quite as frequently in this country as elsewhere, four cases 
having presented themselves in my own practice. If not found 
susceptible of relief by the use of warm douches, frictions, and 
mechanical means of dilatation, it will be found necessary to 
make a section of the temporal muscle alone, or of that in conjunc- 
tion with the masseter ; the proper processes for the performance of 
which will be found under the head of subcutaneous operations. 
After the section of one or both of these muscles, the use of a 
screw dilator will nevertheless be required not only at the time 
for the purpose of forcing the jaws, but for a long time subsequent- 
ly to overcome the tendency of the parts to contract anew. 

Operations for the relief of cases of anchylosis belonging to the first 

class. 

Simple dilatation. — Attempts have been made to dilate the jaws 
by the use of sponge tent, or wedges of wood, gradually increased 
in size in cases where the jaws could be slightly opened, so as to 
admit of their introduction. Little permanent benefit has resulted 
from the use of such means alone, so great is the resistance offered 
to the distension by these cicatrices, and their tendency to shorten 
again even when once stretched. 

Section of the adhesions and cicatrices. — It becomes necessary 
to divide these bands, or to excise them completely, which in my 
own practice has produced the most successful and permanent 
result. If the jaws admit of any separation, they are to be kept 
asunder as far as possible, with a spring speculum, or the dilator 
of Ileister, or with a wooden wedge. The dilator of Heister is, 
to some extent, an objectionable instrument, as it presses on the 
teeth in such a manner as to be apt to loosen or dislodge them — 
an imperfection from which the speculum is entirely free. 

Process of Mighels. — The patient is to be seated in a chair 
with the face turned to the light, and the lips widely separated by 
assistants. The operator glides flatwise a long, narrow, double- 
edged bistoury between the cheek and the alveolar ridges, as far 
back as, and if possible behind, the angle of the jaw, and care- 
fully divides the indurated mass from its attachment to the gum. 
He then turns the edge of the knife outward, so as to cut com- 
pletely across and as far back as possible, the central portion of 
the prominent cicatrix, carrying the knife through into the healthy 
tissue on its outer side. The operator is now enabled to separate 
the jaws a little so as to introduce the speculum or screw dilator 
between the molar teeth. With one of these instruments, the jaws 
are to be separated to the natural extent, and the space gained 
preserved by the introduction of a w r edge of a soft wood between 
the back teeth of each side. The cheeks are to be kept separated 
from the gums, so as to prevent any reunion of the divided parts, 
by the interposition of a small piece of lint or a pledget of linen. 
The forcible separation of the jaws should be persevered in for the 
first week steadily, with the occasional use of the dilator, and 
continued at intervals for two or three months — otherwise, the 
surgeon may have the mortification, after the incisions in the cica- 
trix have healed, of finding the rigidity return. 

This method, however, in cases of extensive cicatrices adherent 
to both jaws, will not be found to answer. It failed completely 



in the hands of an intelligent surgeon of this city, in the case of a 
young lady from Delaware, in which I obtained complete success 
by the adoption of the following measures in addition to those 
above directed. I made a third section of the cicatrix at its 
point of connection with the upper jaw, and completely dissected 
out the prominent fibrous band, which had been divided into three 
portions, and carried the knife back on the outer side of the ramus 
of the jaw, so as to detach from the bone a part of the anterior 
insertion of the masseter. The jaw then yielded with the appli- 
cation of moderate force by the screw dilator. In three other in- 
stances I have been equally successful. A thorough division of 
the masseter cannot, however, be readily made from the mouth, 
nor is it usually desirable. The chief muscular resistance to the 
dilator is made, as will be obvious from inspecting its manner of 
insertion, by the temporal muscle. In cases in which I could not 
otherwise succeed in obtaining a good separation of the jaws, or 
at least without the application of force that would endanger the 
bone or the alveolar processes, from which the gums are usually 
found to have receded in these cases, I should not hesitate to 
make a subcutaneous section of the temporal muscle on the affect- 
ed side. A complete section of the masseter would I believe 
rarely be necessary. It is advisable to touch daily with a solu- 
tion of lunar caustic the wound left by the removal of the cicatrix, 
in order to prevent the growth of fungous granulations. 

Excision of the cicatrix through the cheek. — Tenon recom- 
mended, in order to prevent the return of the rigidity, to extend 
the oral orifice by an incision carried from the mouth out through 
the thickness of the cheek, in order to facilitate the employment 
of a lever or dilator. Dr. Mott has had recourse to the same 
process; he moreover allowed the edges of the incision to cicatrize 
separately, and, after the motion of the jaw was rendered free, 
removed the cicatrized borders, and united them with the hare- 
lip suture. But such a proceeding, which entails a visible de- 
formity, can I believe be but seldom necessary. 

SALIVARY APPARATUS. 
SALIVARY FISTULA. (PL. LIII.) 

Salivary fistulas are the consequences usually of wounds, ulcers, 
or abscesses. In some few instances they have been occasioned 
by the development of a calculus in the duct. They consist of 
an opening on the surface, which communicates within, either 
with the duct of Steno in some part of its course, as is most com- 
mon, or directly with the substance of the parotid gland. 

Fistulous opening in the duct of Steno. — Surgical anatomy. 
(PI. LIII. fig. 1.) — This duct is rather less than a line in diameter ; 
its walls are composed of two membranes, the outer one of which 
is thick and cellulo-fibrous, and the inner formed by a prolonga- 
tion of the mucous membrane of the mouth. It leaves the ante- 
rior portion of the parotid gland at the junction of the upper with 
the middle third of this organ, and opens into the mouth opposite 
the second large molar tooth of the upper jaw. Its buccal orifice 
is without any valvular fold of the lining membrane. Its course 
is nearly in the direction of a line drawn from the lobe of the ear 
to the front incisor tooth of the upper jaw, as designated by Dr. 
Physick. The precise point at which it leaves the gland, is di- 
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rectly in the course of a line drawn from the anterior orifice of the 
nostril to the end of the lobe of the ear. It crosses the anterior 
portion of the raasseter muscle, covered by the skin and subcu- 
taneous fatty matter, and attended by a small branch of the transverse 
artery of the face and a branch of the facial nerve, which runs at 
the distance of a line below it. It dips towards the mouth round 
the edge of the masseter and over the facial vein, and after tra- 
versing the mass of fat at this point, opens into the mouth through 
the buccinator about a quarter of an inch in front of the anterior 
edge of the masseter. 

Remarks. — The facility and success of the treatment, as well 
as the choice of the method for the cure of a fistula of this duct, 
depend much on the fact of the orifice being the result of a wound 
or a recent ulcer; or if it be of long standing, whether the skin 
is healthy or diseased at its margin, whether the passage of the 
duct on the inner side of the fistula is open or closed, or in fine, 
whether the fistula is situated anteriorly or posteriorly to the edge 
of the masseter. 

The various processes for the treatment of the fistula, may be 
classed under four methods, according to the objects they are de- 
signed to fulfil, viz., 1. Those for cicatrizing the fistulous orifice. 
2. For dilating the inner portion of the natural duct, which in a 
fistula of long standing is usually found diminished in its diame- 
ter, or entirely obliterated. 3. For establishing a new opening 
into the mouth, or forming a new portion of the canal, where a 
part of the old has been completely obliterated. 4. For producing 
atrophy of the parotid gland, when all measures fail to restore a 
passage for its secretions. 

1. Cicatrization of the fistulous orifice. 
This method presupposes that the fistula has been produced by 
some temporary cause which has ceased to act, and that the pas- 
sage which leads from the diseased opening in the mouth remains 
free and undiminished in size. And if such is not the case, it will 
be necessary before attempting to close the orifice, to dilate the 
passage by one of the processes belonging to the second method. 

a. By the twisted suture. — In case of a recent wound, the twisted 
suture and a compressing bandage may be at once applied. The 
author has in two instances succeeded in such cases in effecting 
complete union without interruption of the duct, merely by the 
use of adhesive straps and a compressing bandage, as in the treat- 
ment of a common incised wound. But if the fistula is of long 
standing, the cicatrized edges must be first excised. Percy, Fla- 
jani, and Zang, direct that the pin should be introduced through 
the integuments vertically rather than crosswise. 

b. By cauterization. — This may be done with the ordinary 
caustic articles, or by an application of the hot iron to the edges 
of the orifice so as to produce an eschar. Before the eschar, 
which for the time stops up the external opening, has been de- 
tached, the saliva is said in several cases reported by Louis, Lan- 
genbeck, and others, to have resumed its natural channel, the cure 
becoming permanently effected through the closure of the wound 
by the granulations that sprung up. Gensoul, however, has failed 
under similar circumstances, and is disposed to think that in these 
cases a fistula of the gland itself has been mistaken for one of the 
duct. In the former case, cauterization is known to every surgeon 
to be an efficient process. 
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c. By compression. — The cure of the fistula, both in recent and 
old cases, has been sometimes attempted by compression of the 
duct between it and the gland. This is a painful and unscientific 
process, certain to produce an inflammatory swelling of the gland, 
and even if successful in arresting the flow of the fluid through 
the orifice for a sufficient space of time — fifteen to twenty days — 
to allow it to close, is liable to lead to permanent obliteration of 
the duct, and the abolition of the function of the gland. Mal- 
gaigne has proposed a simpler process, the efficacy of which has 
not, however, been tried; viz., the application of a piece of gold 
leaf, fastened by pitch, and covered with a piece of court plaster, 
for the purpose of offering a barrier to the saliva, and turning it 
into its natural channel, in the hope that under this covering the 
orifice might close. 

2. Dilatation of the natural passage when this is found contracted* 
Seton. Process of Morand. (Fig. 3.) — This consists in the 

introduction of a seton from the buccal orifice. For this purpose 
the inside of the cheek is to be turned out as far as possible, in 
order to expose the buccal orifice, into which the lachrymal probe 
of Anel, armed with a silk thread, is to be introduced. This 
instrument is to be gradually insinuated along the duct until- it 
appears at the fistulous orifice, bringing with it the thread, which 
latter drags in its turn a well oiled seton cord attached to its end. 
The other extremity of the cord is then to be brought out at the 
mouth, and the two knotted on the cheek as seen at fig. 3. .The 
size of the cord is to be increased from time to time till the duct 
regains its natural calibre, and the ulcerated orifice begins to con- 
tract upon the cord. The end of the seton should then be cut 
off on a level with the fistulous opening, and drawn a little way 
within it, where it is to be allowed to remain until cicatriza- 
tion takes place externally, which is to be aided by occasional 
touches with the nitrate of silver, and the application of adhesive 
straps. 

3. Formation of an artificial passage, in case of the obliteration 

of the anterior or internal part of the canal. 

Method of Deroy. — This consisted in traversing the cheek with 
a heated wire from the place of the fistula, and is said to have 
been successful. 

Of Duphenix — A long, straight, and sharp-pointed bistoury was 
insinuated from the opening downwards and forwards, into the 
mouth, in the direction of the natural passage. The handle 
was then rotated between the fingers, so as to render the passage 
round. The bistoury was next withdrawn, and a short metallic 
canula of the proper length inserted, terminating by a bevel at its 
inner end, so as to correspond with the plane of the mucous mem- 
brane. The margins of the fistula were then excised, and the 
wound closed over the outer end of the cylinder, by the twisted 
suture. The canula, which was left in the wound, came away 
on the sixteenth day, and the patient was cured. 

Monro simplified the method by forming the new passage with 
a shoemaker's awl of proper size. Tessard and Flnjani intro- 
duced first a thread by means of a needle, to which was next 
attached a small silk cord, for the purpose of dilating the previous 
puncture. In the progress ofimprovement, these ruder instruments 
have yielded to one more neat and efficacious. The places of the 
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awl and the bistoury have been supplied by a delicate trocar and 
canula. The perforation is to be made from without inwards, as 
nearly as possible in the direction of the natural passage — a linger 
covered with a compress being passed inside the cheek to receive 
the point of the instrument and prevent the tongue from being 
wounded. The trocar is then to be withdrawn, and a silk cord, 
a piece of catgut or lead wire, conducted through the canula, 
which is next to be removed, and the dilating body it had con- 
ducted left in its place. If either the catgut or wire be used, the 
outer end is to be secured so as to prevent its being drawn into 
the mouth, by a silk thread fastened round the ear or bound down 
by a piece of adhesive plaster. The inner end of the cord is to 
be rendered stationary in like manner by a knot, or even tied 
round a pledget of lint ; or if lead wire is used, the end is to be 
bent down on the lining membrane. As soon as the walls of the 
new track are sufficiently organized, the external orifice is to be 
closed, as in the process of Morand. In case the new passage 
is disposed to contract, a gold canula should be introduced into 
it, and allowed to remain a long time before closing the fistulous 
opening. 

M. Jltti always employed the lead wire, which he secured on 
the outside in the usual manner with a silk thread, and on the 
inside by dividing the extremity into three longitudinal slips, which 
were folded down in different directions on the mucous membrane. 
"When the track was believed to be sufficiently organized, the outer 



thread was cut, and the fistulous orifice closed over the lead wire, 
as in the manner above described. 

In all these various processes, no attempt is made to heal the 
fistulous orifice, till the artificial canal is thoroughly established. 
In the excellent one next to be detailed, the closure of the orifice 
is made immediately after the insertion of the new substance, 
which is to be left in place in order to establish the new channel. 

Process of Deguise. (Fig. 3.) — In this, the new passage is 
made branching so as to open with two orifices on the lining 
membrane, and in the form of the letter Y. A small trocar is 
passed from the bottom of the fistula, in the direction of the edge 
of the masseter, which is not, however, to be wounded, and then 
carried if possible through the posterior wall of the natural pas- 
sage into the mouth, where the point is to be received between 
the two fore fingers of the other hand. The trocar is withdrawn, 
and the canula left until a fine lead wire is passed through, when 
it also is removed. The canulated trocar is again introduced from 
the orifice, and carried downward and forward — at this time in 
a different direction — which is that of the obliterated duct ; a 
waxed silken or thread ligature is next passed through the canula 
into the mouth. The canula is then to be withdrawn, as in the 
case of the first puncture. By fastening together the two outer 
ends of the wire and ligature, and drawing upon the buccal end 
of the latter, the wire is passed through the second track of the 
trocar, so as to present both its extremities in the mouth, em- 
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PLATE LIIL— SALIVARY FISTULA. 

1. — Surgical anatomy of the parotid gland. — A dissection has been made on the side of the face, in order 
to expose the relations of the parotid gland and its duct, as well as that of the submaxillary gland, with the 
surrounding parts. 

Superior extremity of the sterno-cleido-mastoid muscle. 

3, 4. Masseter, zygomaticus major and buccinator muscles. 

6. Facial artery and vein. 

Branches of the facial or portio dura nerve, which run parallel with the parotid duct. 

a. Parotid gland. 

b. Parotid duct, or duct of Steno. The reference (b) is placed on the duct at the point, at which the salivary 
fistula is most frequently found to occur. 

c. Submaxillary gland. 

d. Commencement of the duct of this gland, or duct of "Wharton. 

2. — Dilatation by the seton. (Process of Morand.) — "With the probe of Anel a seton composed of several silk 
threads has been passed from the fistulous orifice, and brought by the buccal orifice of the duct out through 
the mouth. The two extremities of the seton have then been knotted upon the cheek. 
. 3, 4. — Puncture for the purpose of making a new passage. (Process of M. Deguise.) — A first puncture has 
been made from before backwards, bringing out one end of a cord upon the cheek, and leaving the other end 
in the mouth. At the period of the operation shown, a second puncture in the direction of the duct is made 
from behind forwards, with the canulated trocar of M. Grosserio. A small pledget upon the fore finger of the 
surgeon, serves to receive the point of the trocar and protect the tongue from injury. The outer end of the 
cord is then to be passed through the canula after the stilet is removed, and the canula with the cord brought 
out through the orifice of the mouth. 

— The two ends of the cord are then to be knotted in the cavity of the mouth. TheToop of the cord or ligature 
rests at the bottom of the fistulous orifice of the canal, the outer opening of which is now to be made to cicatrize. 

5. — Same process, executed with two needles introduced from the fistulous orifice, each of which has a separate 
direction, and is carried through into the cavity of the mouth, bringing with it one of the ends of the cord. 

6- — Horizontal section of the cheek, showing the circular loop formed by the cord in the inner substance of the 
cheek, and the fistulous passage from the duct opening externally, through which the needles and the ends of 
the cord have been introduced. 
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bracing the substance included between the two branching pas- 
sages in its loop, the middle part of the loop resting in the bottom 
of the fistula. The ends of the wire are then linked together in 
the mouth, shortened and laid down flat upon the membrane, and 
the external fistula closed at once, by the excision of its edges - 
and the application of the twisted suture. After this has united 
completely, the wire may be removed, or, if preferred, left till it 
divides in the manner of a ligature the little fleshy bridge within 
its loop. 

A stout silk cord may, however, be employed instead of the 
wire, and will be found more manageable. M. Vernhes made 
use of a gold wire, and suggests — which is a matter of import- 
ance — that the trocar should in both instances be directed from 
above downwards, but in different tracts, so as to avoid more 
surely the edge of the masseter, and the facial vein which runs 
by its side. 

Another useful modification has been suggested by M. Gros- 
serio, viz., to substitute for the ordinary small hydrocele trocar 
employed by Deguise, one from which the button of the canula 
unscrews, so as to permit of its being draw T n out through the 
mouth, carrying with it at once the end of the wire or ligature, 
which is to be left in the track. Malgaigne has proposed to 
carry simply the ends of a silk ligature from the bottom of the 
fistula through into the cheek, by means of a couple of ordinary 
needles. The ends are to be knotted on the mucous membrane, 
as seen at PI. LIII. fig. 4. The fistula is to be closed, and the 
treatment in other respects conducted as in the process of Deguise. 

Process of Bonnafons. — In a case* of fistula of the duct, occa- 
sioned by abscess, which had resisted several attempts to cure it 
by operation, M. Bonnafons succeeded by means of the following 
method. Having laid bare the ulcerated extremity of the duct 
with a knife, he passed a slender cutting blade into the mouth in 
the direction of the obliterated duct, and introduced a canula along 
the track. A ligature passed through one side of the free end of 
the duct, was then carried through the canula, and fastened to its 
buccal end in order to keep the canula in its place. The ex- 
ternal wound was closed in the ordinary manner, and the cure 
was completed on the fifteenth day. 

4. Obliteration of the natural duct for the purpose of suppressing 
the salivary secretion by producing atrophy of the parotid gland. 
This may be attempted as a last resource when the fistula is 
formed on the outer surface of the masseter, near its origin from 
the gland, and when the means of cure above advised have 
proved unavailing. It may be accomplished either by steady com- 
pression of the duct on the parotid side of the fistula, or by cutting 
down upon it at the same point, isolating it from the branches of 
nerves, and tying it as we would an artery. The latter measure 
would be the most rational and effectual, and least likely to pro- 
duce an inflammatory engorgement of the gland. Neither, how- 
ever, has as yet been tried upon the human subject. But the 
ligature has proved successful in experimental trials upon the 
horse, without any inconvenience arising from the altered phy- 
siological condition of the gland. 

When the attempt is made to close the external orifice by 
suture, the jaws should be kept closed and the patient forbear to 

• Annates de Cliirurgie Frangaise et etrangere, 1841. 



speak until union is effected, taking only liquid aliments, so as to 
avoid any discharge of the saliva which would interrupt the heal- 
ing process. 

Fistula of the parotid gland. 
These are of two descriptions, according as they involve one 
or more of the smaller ducts on the back part of the parotid, or 
the larger branches of the duct of Steno as they emerge from the 
gland. The former are easily cicatrized by cauterization with 
the nitrate of silver, or the repeated application of small blisters 
as advised by Velpeau. If the latter prove intractable to these 
measures, a trial may be made of the gold leaf, made adherent 
by pitch, as advised by Malgaigne ; — or the ulcer map be extir- 
pated by embracing it between two elliptical incisions, as proposed 
by Velpeau, and closing the lips of the wound left, with the twisted 
suture or adhesive straps. 

EXTIRPATION OF THE PAROTID GLAND. 

Surgical anatomy of the gland. — The surgical region of the 
parotid is bounded — anteriorly, by the posterior border of the 
ramus of the lower jaw, and the internal pterygoid muscle ; — 
posteriorly and inferiorly, by a sloping wall, formed by the mas- 
toid process of the temporal bone, the anterior border of the 
sterno-cleido-mastoid, and the posterior part of the digastric, stylo- 
hyoid and stylo-glossus muscles. The space thus bounded in 
front, behind and below, is of a pyramidal or prismatic shape, with 
its base presenting externally to the skin, and its apex to the 
styloid process and the outer wall of the pharynx. The posterior 
and inferior wall forms a sloping plane up to this point. The 
pterygoid muscle, which chiefly forms the anterior wall, slopes 
backward and inward, but is directed a little above and in front 
of the base of the styloid process, to reach the pterygoid fossa. 
Thus, at the apex of this prismatic space, there is left a sort of 
fissure between its walls, filled either with fat or a process of the 
gland on the side of the pharynx, just behind the attachment of 
the velum palati. The sheaths of the muscles forming these walls 
are continuous with one another, and form a cellular lining for the 
cavity, which is connected with the stylo-maxillary ligament and 
the internal lateral ligament of the articulation of the jaw. The 
gland is lodged in this space, which it fills up completely, and 
moreover in the healthy state sends processes which extend 
beyond it. The whole mass of the gland may, for the sake of de- 
scription, be considered as divided into two portions — one super- 
ficial, which, extending beyond the limits described, overlaps the 
edge of the masseter muscle, extends below the angle of the jaw, 
and embraces the upper, anterior and lower surfaces of the exter- 
nal auditory meatus — and one deep-seated, continued inward from 
the former, which not only fills up the triangular space above 
described, but surrounds the neck of the condyle and the articu- 
lation of the jaw, and dips under the internal edge of the internal 
pterygoid muscle. The gland is surrounded by a fibrous capsule, 
which sends processes between its lobes, so as to penetrate it in 
all directions, fix it firmly in the excavation, and render it adhe- 
rent posteriorly to the sheath of the sterno-cleido-mastoid muscle. 

The external carotid artery passes up in a curve, eoncave for- 
wards, through the inner portion of the substance of the gland, 
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surrounded ordinarily by a small portion of its structure, and 
divides at the head of the condyle into two branches, the tem- 
poral and internal maxillary, both of which are more or less 
embraced at their roots by the substance of the gland. The 
posterior auris is given off usually from the carotid as it traverses 
the gland. The transverse facial artery usually runs on the 
posterior face of the gland between it and the masseter, and the 
occipital is merely in contact at the place of its origin with the 
posterior surface. The veins of the part follow the course of 
the arteries. The internal carotid artery and the internal jugular 
vein, though not included in the parotid region, are placed, it 
should be recollected by the operator, so near its inner boundaries 
as to be in danger of injury if a cutting instrument is carried 
even to a little extent beyond the inner limit of the space above 
described. 

The facial nerve divides into a plexus in the substance of the 
gland, and traverses it from behind forwards and from above 
downwards, exterior to the external carotid artery and external 
jugular vein, leaving about one-third of the substance of the 
gland on its posterior face. The superficial temporal nerve tra- 
verses the front of the gland just behind the condyle of the lower 
jaw. The more important nerves of the neck, the pneumogas- 
tric, glosso-pharyngeal, hypoglossal, spinal, and chorda tympani 
nerves, are not included in the parotid region, though they are 
placed but at a little distance from its inner surface, covered by 
the posterior belly of the digastric muscle and the internal jugular 
vein. The lymphatic glands of this region vary in number in 
different individuals ; from two to six or seven are usually found 
on the surface of the gland partly imbedded in its interlobular 
spaces. One or two deep-seated lymphatic glands are usually 
found by the side of the external carotid artery and external 
jugular vein. 

It would seem from this brief sketch of the anatomy of this 
region, that the parotid gland was too deep seated and sent off 
too many irregular prolongations wrapped round the parts at its 
inner surface, to admit of its thorough extirpation. This is un- 
questionably the case in reference to the gland in its healthy state 
— and if it was alike true in its scirrhous condition, the attempt at 
its extirpation would be a useless operation, inasmuch as some of 
the degenerated portion necessarily left would serve to reproduce 
the disease. But, as has been observed in the first instance I 
believe by Dr. Jacob Randolph of this city, the scirrhous affection 
of the gland is attended by a contraction of its capsular invest- 
ment, by which the deep-seated and irregular prolongations' are 
made to recede from their beds, so as greatly to facilitate the 
process of extraction. 

Though the operation was considered impracticable by Boyer 
and the greater part of the older surgeons, there is no question 
that it has been many times completely removed, both by the 
surgeons of this country, of whom may be enumerated in refer- 
ence to this operation, Drs. M'Clellan, Warren, Mott, Randolph, 
Smith, and by many of those of Europe. About forty cases of 
its extraction have been- enumerated by Velpeau, twenty to 
twenty-five of which are stated as having been successful; but 
that the complete extirpation of the gland has in this number of 
instances been effected, has been seriously questioned by M. A. 



Berard,* in a careful examination of the reports of the operations. 
There is every reason to believe that in many of the alleged cases 
of successful extirpation of this gland, there has not been a true 
scirrhous degeneration of its structure, but a mere tumour of the 
parotid region formed by the enlargement of the common lym- 
phatic glands of the part, which, as they increased in size and 
encountered resistance from the skin and superficial fascia, pressed 
inwards so as to cause the gradual removal by absorption of the 
true parotid gland, and bring themselves in the end so as to occupy 
the same position. When it is merely this morbid development 
of the superficial glands that causes this change in the parts, the 
parotid tumour, to whatever depth it may reach, presses in before 
it both the portio dura nerve and the external carotid artery, thus 
rendering its extraction easy and not necessarily involving any 
important parts. The instances of alleged extraction of the scir- 
rhous parotid, of which there are many on record, unattended by 
hemorrhage or he necessity of tying any important arteries, or the 
division of the portio dura nerve and consequent palsy of the 
face, have, it is most probable, been cases merely of this descrip- 
tion. 

Operation. — Some surgeons have deemed it proper to tie the 
external carotid artery at the commencement of the operation, by 
a previous incision in the neck; others to expose the carotid and 
throw a ligature loosely round it, which could be knotted if at any 
moment such a proceeding should be rendered necessary by the 
effusion of blood during the removal of the tumour. It is more 
generally advised, however, to proceed to the operation without 
any previous ligature of the vessel, tying it as the trunk becomes 
obvious during the extraction of the tumour, or securing the bleed- 
ing orifices as they are opened with the knife, obviating the possi- 
bility of profuse hemorrhage by adopting the precaution of Dr. 
Warren, to have an assistant ready, in case of accident, to 
make compression on the trunk of the primitive carotid in the 
neck, until the surgeon can secure the wounded vessel. 

The patient should be laid on an inclined plane with his head 
turned to the sound side and well supported by assistants. The 
form of the external incision must depend upon the size and 
shape of the tumour. That of a 1 or a crucial incision has been 
most generally preferred. The cutaneous flaps are to be reverted 
from over the tumour, and the ear with its lobule drawn strongly 
upwards and backwards by an assistant, so that the concha may 
not be cut in the subsequent steps of the operation. The surgeon 
now grasps the tumour with his left hand if it be large, or with 
a pair of hook forceps if small, and draws it off from the side at 
which he is at the time detaching the tumour. It answers besi 
to pursue the process of detachment with the knife, first at the 
superior border of the gland, then at the posterior border where 
its limits are most definite, taking care to avoid cutting into the 
meatus, or into the ligaments of the temporo-maxillary articulation, 
keeping close to the anterior edge of the mastoid process, so as 
to leave the external carotid to the inner side of the track of the 
knife. When the gland is in part separated at these points, the 
detachment of the cellular connections of the tumour may be con- 

* Maladies de la Glande Parotide, elc, par M. A. Berard: Paris, 1641. This 
author has collected fifty-two cases of operations for tumours of the parotid; in 
only five of which does he think it certain that the gland has been removed 
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tinued with the handle of the scalpel instead of the blade, which 
will diminish the risk of injuring the important vessels or nerves. 
In loosening the gland in this way from the fossa behind the ramus 
of the jaw, additional precaution must be observed not to injure 
the trunk of the external carotid or either of the branches into 
which it subdivides. The smaller arteries of the part — branches 
of the auricular and the occipital — must be tied as they are cut. 
The surgeon proceeds now cautiously, using partly the point and 
partly the handle of the scalpel, and feeling from time to time 
with the finger for the pulsation of the external carotid, so as to 
expose this vessel, which is found enveloped in a portion of the 
diseased gland. A needle with a double ligature should be car- 
ried below the artery, which is to be tied at two points a few 
lines apart, and divided between them. The anterior margin of 
the gland may then be detached from over the masseter muscle 
as far as the ramus of the jaw, ihough this, if the surgeon 
prefers it, may be made as the initiatory step of the isolation.) 
The tumour now holds only by its middle and deep-seated parts, 
and its dissection must be continued from below upwards. At the 
inferior angle of the wound we encounter the external jugular 
vein, which is often of considerable size. When it is necessary, 
as is sometimes the case, to cut this vein, it should be previously 
compressed below the place of division, in order to prevent the 
entry of air into the circulation. As the operator proceeds upwards 
in the detachment of the gland, he is to guard against cutting the 
submaxillary gland or the facial artery, which lie at its anterior 
and inferior part. Having once loosened it so as to raise its 
lower end, the final separation of the tumour is to be effected as 
far as possible with the handle of the scalpel, which will best enable 
the operator to isolate the morbid from the healthy parts, and even to 
detach the prolongations of the gland without risk of injuring the 
neighbouring vessels. If the tumour is firm and encysted, it may- 
be wholly detached in this way with the handle of the knife. But 
if it be not encysted, and the prolongations are too hard and resist- 
ing to be loosened with the handle, they must be separated with 
the point, observing the precaution, however, to keep the edge of 
the blade turned to the side of the tumour rather than towards the 
surrounding parts, which might otherwise be cut. In this way 
we run a risk of leaving at the moment a portion of the degene- 
rated structure ; but this may be subsequently removed after the 
detachment of the mass of the gland and the suppression of the 
hemorrhage. If the external carotid should be cut before it was 
exposed and tied, the assistant should instantly compress the pri- 
mitive trunk in the neck, and the surgeon grasp the bleeding 
vessel just below its orifice with the forceps in one hand, whilst 
with the other he passes a needle with a double ligature below it, 
for the purpose of tying the vessel. The trunk of the facial nerve 
will in most cases have to be divided ; this will be found running 
in the direction of a line from the anterior groove of the mastoid 
process to the angle of the jaw. 

When the gland is almost entirely detached, it may be found 
holding by one of its prolongations which forms a sort of pedicle 
at the bottom of the fossa, dipping into one of its recesses. This 
has been found to contain vessels which, when divided across, 
occasion a hemorrhage that it has been found very troublesome 
to arrest. It will therefore be found better, as recommended by 
M. Begin, to tie it and divide it on the outer side of the ligature. 
64 



After the removal of the tumour, it will be proper to examine care- 
fully whether any portions of the degenerated gland have been 
left. If such should be found, they are to be detached with a 
spatula, the handle of a scalpel, the point of a direc'or, or the 
finger nail, and if soft, as they are commonly found under such cir- 
cumstances, may, with care to avoid the injury of the internal 
jugular vein and other important parts, usually be removed. Such 
arteries as have been divided are to be carefully tied. If the 
gland has been detached from below upward, and the external 
carotid tied at the bottom of the wound, the number of vessels 
requiring ligature will not be great. The capillary oozing, and 
that from the divided veins, is to be arrested by pressure with the 
lint or charpie used in the dressing, which may if necessary be 
applied so as to fill up the wound. The actual cautery, which 
has been sometimes resorted to to arrest bleeding, can rarely be 
required, and should, if used at all, be employed with extreme 
caution, for fear of injuring the internal carotid, the important 
veins of the part, or the bones at the base of the brain. When 
the hemorrhage is completely arrested, the flaps, if the wound left 
be not deep, should be brought together with the hare-lip suture, 
leaving, however, an opening for the exit of the fluids at the bot- 
tom of the wound. But if the cavity left is deep, or the skin has 
been involved in the disease, so as to necessitate the removal of a 
portion of it along with the tumour, the wound must be dressed 
from the bottom, and allowed to close by granulation. The dif- 
ficulty of swallowing in consequence of the injury or division of 
the styloid muscles, the risk of secondary hemorrhage, and neu- 
ralgia of the teeth and face, are among the circumstances that will 
require the attention of the surgeon during the cicatrization of the 
wound. 

Such, in ordinary cases of scirrhous parotid, will be found the 
best process for its complete extirpation. The rules cannot, how- 
ever, be positively traced for all cases; each individual one will 
be found to present some peculiarity in the course of the process, 
which the surgeon, who is master of the general plan of operation, 
will be able to meet. 

Removal by the ligature. — M. Mayor has proposed, after laying 
bare the gland, and reflecting the cutaneous flap, to pass ligatures 
through it in different directions, and strangulate it in separate 
portions. The proposition of this surgeon has not, however, been 
received with favour. The location of the gland is such, that it 
would be utterly impossible to strangulate it in all its parts. 

EXTIRPATION OF THE SUBMAXILLARY GLAND. 

The removal of this gland, which is but seldom required, maybe 
readily effected. An incision should be made of a length propor- 
tioned to the size of the enlarged gland, along the base of the jaw, 
commencing at the angle. A vertical incision is to be dropped 
from the posterior extremity of this, and the skin and platysma 
muscle dissected up in a triangular flap and reverted forwards 
and downwards. The gland, with the lymphatic ganglions which 
surround it, is now exposed to view ; it is to be raised with a pair 
of hooked forceps, and partly by dissection and partly by tearing 
enucleated from its bed. The facial artery, if too much involved; 
.in the tumour to be readily separated from it, is to be tied and 
cut. The wound may be closed at once in order to bring about 
union by first intention. 
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RANULA. 

This is a tumour, of the colour of the surrounding parts in its 
early stage, situated under the side of the tongue, and between it 
and the floor of the mouth ; usually soft, fluctuating and trans- 
parent, but sometimes hard and firm. The tumour may be single, 
or there may be two, one upon either side of the tongue. If of 
small size, it causes but little inconvenience, but if forming a 
larger bulk, it presents a serious obstacle to mastication and speech. 
In some instances, it has been found so large as to drive the in- 
cisor teeth outward, and protrude the parts below the chin. The 
nature of the affection is not as yet fully understood. Many of the 
older surgeons, Camper, Louis, Desault, Chopart, Richter, and 
Boyer, were of opinion that it originated from an obstruction of 
the excretory duct of the sub-maxillary gland, — the ductus Whar- 
tonianus, — and the consequent accumulation of saliva ; but this 
opinion has not been supported by accurate anatomical examina- 
tion, and the chemical analysis of the contents of the tumour. 
That such an obstruction occasionally does occur, and gives rise 
to calcareous deposits, is beyond doubt; but, according toDupuy- 
tren, it has nothing in common with ranula, except an apparent 
similarity of seat. The fluid of ranula is oily, brownish, viscid 
and albuminous, and is deficient in the principal constituents of 
the saliva. I have found the Whartonian duct permeable in many 
cases of ranula, and in the instances in which it has been closed, 
this result has appeared, according to Reissinger, more as a con- 
sequence of the pressure of the tumour upon it, than as the primi- 
tive cause of the disease. It is very probable that ranula, in 
many instances, at least, is little more than a cystic tumour, 
developed in the substance of the salivary lobules, or by the side 
of their excretory duct. More accurate observation, however, 
is required to settle its pathology. The modes of treatment in 
this affection are nearly as discordant as the pathological opin- 
ions entertained respecting it. Pare opened the tumour with the 
actual cautery, applied through a hole in an iron plate. Heister 
opened it largely with the lancet and to prevent a new accumu- 
lation of the fluid, washed it out daily with mel rosatum and sul- 
phuric acid. The incision, however, has to be large, or the cyst 
fills again quickly, and is never alone to be relied on for a radical 
cure. Van der Haan drew a seton through it to produce suppu- 
ration, and Callisen opened the cavity and stuffed it with lint. 
When the tumour was very large, and protruded the parts below 
the chin, Sabatier opened it by a puncture with a trocar, from 
below upwards through the skin, and kept the orifice open with 
a mesh. Acrel merely opened the tumour, and applied muriatic 
acid to the surface of the cavity. Camper and Vogel opened the 
tumour, extirpated a part of its walls, and touched the remainder 
of its inner surface with caustic. Louis excised an oval portion 
of its walls, and touched the orifice with lunar caustic to prevent 
its closing. Chopart and Desault endeavoured to keep the sali- 
vary duct open by the introduction of a fine lead or silver wire; 
failing to cure by these means, they punctured the tumour and 
introduced through the orifice a thick lead wire, which was 
taken out from time to time to discharge the fluid that had collect- 
ed. Dupuytren, instead of the wire, inserted through the punc- 
ture made with the lancet, a silver, gold or platina cylinder, with 
a small elliptical button at each end to keep it permanently in 
place, by the side of which the fluid, as it formed, was discharged. 



This instrument, when once inserted, was not afterwards to be 
removed. Graefe found these various measures frequently insuf- 
ficient for a cure ; he objected to its total extirpation, as proposed 
by Marchetti, particularly if the tumour was large, on account of 
its causing excessive hemorrhage and inflammation, and recom- 
mended the following process, (that of Petit,) which I have seve- 
ral times practised with success when the walls of the cyst were 
thick and resisting. The mouth is to be opened wide, and a 
sharp hook deeply inserted into the most prominent part of the tu- 
mour, so as to raise its anterior wall, which is then to be excised 
along with the mucous membrane that covers it, with a small pair 
of scissors. The removal of a small piece will be found insufficient 
— at least the half of the tumour should be taken away. The 
operation should be performed quickly, and before the contained 
fluid is allowed altogether to escape, for the tumour collapses 
after the discharge of the fluid, and it is difficult then to define its 
extent. The bleeding after this operation is generally but trifling. 
The remaining portion of the cyst, according to Graefe, should be 
daily touched twice with muriatic acid. This may in some cases 
be necessary, but in general the obliteration of the cyst will be 
complete without the use of any irritant or caustic application 
after the excision of a large part of the wall. Kyll excised the 
prominent part of the tumour in the manner of Graefe, and in ad- 
dition, when it was found firm and hard, depressed the bottom 
of the cyst with a grooved director, until he could feel the end of 
the instrument below the chin, and from this point introduced a 
seton needle upwards and outwards through the cavity of the cyst, 
allowing the cord to remain, which was moved from time to time 
so as to excite the suppuration and ultimate obliteration of the 
cavity. If not found sufficiently exciting without, some irritating 
ointment was smeared upon the seton. Richter recommended in 
children simply the touching of the whole periphery of the tumour 
with caustic, repeating the process until a cure was effected, 
which, according to him, never required more than ten applica- 
tions. 

Of the various processes above mentioned, those of Louis and 
Graefe appear the most appropriate — the former in the soft, ordi- 
nary ranular tumour, the latter where the walls are thick and 
resisting. The author, however, has latterly been induced to 
give a decided preference over that of Louis to the following ope- 
ration for the cure of this affection. He passes vertically through 
the anterior portion of the walls of the cyst, a sharp tenaculum, 
which is to penetrate at first into the bottom of the cavity, and 
pierce the wall a second time above. A broad curved needle, 
cutting on the edge, is then passed horizontally across the cyst, 
entering upon one side and emerging upon the other side of the 
tenaculum, so as to lodge a stout ligature completely in the cavity 
of the sac, and include, according to the size of the tumour, half 
an inch to an inch of the wall between the places of puncture. 
The tenaculum is then to be removed and the ligature firmly 
knotted upon the wall of the cyst, and the tails cut off, leaving 
the knot till it is discharged by ulceration. The gaping of the 
puncture made by the closing of the knot gives space for the 
discharge of the fluid, and the ulceration, which is necessary to 
loosen the thread, keeps the orifice effectually from closing. By 
the time the knot is thrown off, all semblance of the cyst usually 
disappears. 
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Cysts of a somewhat analogous description to that of ranula, 
filled with a colourless albuminous fluid, are occasionally met 
with in other portions of the wall of the mouth — as, for instance, 
in the substance of the lips and cheeks, between the gums and 
the cheek, and between the gums and the tongue. Excision of a 
portion of these walls, with cauterization of the remaining part, 
or complete extirpation, are the common means resorted to for 
their cure. 



OF THE TONGUE. 

ANKYLO-GLOSSUM, OR ADHESION OF THE TONGUE.— TONGUE-TIE. 

Tongue-tie. — It will suffice to notice this subject briefly. It is 
commonly a congenital defect caused by the frenum being too 
short, or extending too near to the tip of the tongue. It embar- 
rasses the child in sucking, and may afterwards prove an impedi- 
ment to speech. The defect is easily remedied. The tongue is to be 
raised by two fingers, passed, one on either side of the frenum, which 
is to be snipped with a pair of blunt-pointed scissors in a downward 
direction, to avoid wounding the raninal or other vessels of the 
tongue. A split spatula may, if preferred, be used in place of the 
fingers to raise the tongue and expose the frenum. Some sur- 
geons direct only the outer margin of the frenum to be cut, and 
leave the fold to become stretched afterwards by the motions of 
the tongue. The operation is often unnecessarily performed, it 
being by no means of such frequent occurrence as mothers and 
nurses fancy. In case bleeding of any consequence should follow, 
a white-hot knitting needle may be applied to the mouth of the 
divided vessel, or a small compress— which is to be supported by 
a forked stick as directed by Dr. Physick, one end of the stick 
resting upon the incisor teeth, and the branches of the other upon 
the compress; the mouth of the child should be maintained open 
for a time by some substance between the gums, to prevent its 
keeping up the hemorrhage by suction. If the least suspicion 
exist of any occult bleeding from suction, the child should always 
be applied to the nipple immediately as it awakes. If the tongue 
is rendered adherent, as is sometimes the case, by lateral bri- 
dles, they are to be divided in a similar way with the scissors or 
the knife. 

General adhesion of the tongue.— The whole under surface of 
the tongue is sometimes found adherent to the bottom of the 
mouth. This occurs occasionally as a congenital defect, but more 
frequently as the consequence of burns or ulceration. Nothing 
here is to be done but to loosen the tongue with the knife in the 
following manner, as cautiously as possible, and as far inwards as 
necessary. The mouth should be held open by placing pieces of 
cork between the teeth ; an assistant should sustain the head of 
the patient, and at the same time lift up the tip of the tongue with 
the fingers, so as to stretch the parts slightly. The operator then. 
loosens the adhesion of the point and sides of the tongue from 
the bottom of the mouth with a convex bistoury, beginning at the 
sides and avoiding as much as possible the larger vessels. Those 
which bleed profusely have either to be tied or treated with styp- 
tics or the cautery. If the operation be performed on an infant, 
it might happen, if loosened to any considerable and unnecessary 



extent, that the tongue in sucking would become inverted upon 
the glottis so as to produce suffocation. To prevent this, it would 
then be necessary to put a thick compress upon the tongue, and 
secure it with a tape around the chin. 

STAMMERING. 

The following operations have been, within a few years past, 
practised for the cure of stammering ; but as they were rarely found 
attended with permanent benefit, and in some instances proved to 
be so serious as to involve life, they have been, with the exception 
below mentioned, entirely abandoned. Brief mention is made of 
them here merely as matter of history. 

1. Simple transverse division of the muscular structure of the 
base of the tongue, either by direct or subcutaneous incision. 
(Diefenbach.) 

2. Transverse division with excision of a wedge-shaped portion 
from the base of the tongue. (Diefenbach.) 

3. Excision of a triangular piece of the bodies of the genio- 
hyo-glossi muscles. (Mr. Lucas.) 

4. A simple incision in the bodies of the genio-hyo-glossi mus- 
cles. (Amussat, Philips, and Velpeau.) 

5. Division of the attachment of the tendons of the genio-hyo- 
glossi, and sometimes also of the hyo-glossi muscles. (Bonnet and 
Baudens.) 

6. Simple division of the mucous and subjacent tissue of the 
floor of the mouth, said to have been found sufficient. (Jmussat.) 

7. Excision of a portion of the apex of the tongue. (Velpeau.) 

8. The excision of the uvula and tonsils. (Mr. Yearsley.) 

In nearly all cases the immediate cause of stammering will be 
found in the irregular and convulsive action of the muscles of 
phonation, remediable not by any process of operation, but by 
well-directed and long-continued exercise in the practice of elo- 
cution. Instances, however, now and then occur in which, from 
a permanent shortening or unyielding contraction of the genio- 
hyo-glossus muscles, the front portion of the tongue is held so low 
that the point cannot with ease be applied to the roof of the mouth, 
and has a constant tendency to protrude between the teeth. In 
such instances there is a muscular tie of the tongue, and the divi- 
sion of the tendons of the genio-hyo-glossus muscles may be made 
with advantage. Three cases of this description have come under 
my notice, in which the defect was traceable to a previous cere- 
bral affection. In two I practised the following operation, with 
the effect of improving in one of them very considerably his 
powers of speech. 

Section of the genio-hyo-glossus muscles. — The patient is to be 
seated with the head thrown back. The operator, seated in front, 
places the left fore finger in the mouth below the tongue, with the 
end resting against the tubercles on the inner face of the chin, 
with which the tendons of these muscles are connected. A punc- 
ture is then to be made opposite to this point through the integu- 
ments and platysma muscle below the chin, and in the interval 
between the digastric and mylo-hyoid muscles. A blunt pointed 
tenotomy knife is then carried up through the puncture with its 
edge forward, so as to separate the tendons of the genio-hyo-glossi 
of -the two sides, and until it can be felt by the finger directly 
below the mucous membrane. The blunt point of the instrument 
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should be made to project even between the folds of the frenum, 
so as to insure the division of the upper fibres of the muscles, 
which it is most important to cut. The edge of the knife is now 
turned obliquely outwards, first to the left, and then to the right, 
so as to cut in succession the tendons of the two muscles with the 
handle depressed close to the skin of the neck, in order to keep 
the edge in contact with the inner surface of the maxillary bone. 
The division of the muscles is made known by a slight snap, ac- 
companied with a yielding of the part. The extent of the lateral 
section either way should be to the outer edge of the external 
incisor tooth, and great care should be observed not to cut through 
the mucous membrane into the cavity of the mouth, as this would 
give a ready outlet to the blood, and aid in keeping up the bleed- 
ing. The knife should be kept with its edge close to the bone, 
for fear of wounding a small arterial branch that crosses just 
behind the jaw. If the division of the muscle has been complete, 
the patient will have lost to a great degree the power of pro- 
truding the tongue. The blood accumulated below the mucous 
membrane is removed by absorption in the course of a few days. 

OPERATIONS ON THE TONGUE. 

Carcinoma and other malignant affections of the tongue, chro- 
nic hypertrophy, fungous and erectile tumours of the organ, are 
the causes which in some instances require the removal of a part, 
or in extreme cases even the whole of the organ. Some of these 
affections are dependent on a general derangement of the aliment- 
ary organs, or form a part of a disease which has involved the 



regions of the neck and throat, and will require to be managed 
by a well-regulated system of internal treatment. In such as are 
merely local affections, the removal of portions of the tongue 
either by excision or ligature may be resorted to, especially if they 
occasion great inconvenience, or are likely to endanger life. 
When the apex of the tongue is the seat of the affection, its re- 
moval by incision has in general been preferred to the ligature, as 
the bleeding to which it gives rise is but of little moment and 
easily controlled. Begin even recommends the use of cutting 
instruments in all cases, as the ligature is frequently followed by 
extensive sloughing and suppuration, and the swallowing of offen- 
sive fluids endangering life. 

Removal with cutting instruments. 

1. By incision. — Small pediculated and encysted tumours, and 
horny excrescences of various sizes, sometimes occur upon the 
surface of the tongue, which may be removed at once with the 
bistoury or scissors. It will be well afterwards to touch the sur- 
face with caustic, for fear of a re-development of the disease. If 
tumours of the encysted kind are imbedded, as is sometimes 
the case, in the substance of the? tongue, they must be loosened 
and turned out by dissecting them off* from their cellular attach- 
ments, partly with the point and partly with the handle of the 
knife. 

2. By excision. — This may be practised either with the bistoury 
or a pair of strong scissors, according to the nature of the case. 

With the bistoury. — For an operation of any moment on the 
tongue, the patient should be placed on a chair with his head 
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Fig. 1. — Removal of one half the tongue with the scissors. (Process of Boyer.) — The healthy border of the tongue 
is drawn outwards with the left hand of the surgeon (c), and the diseased portion with the hook (d). A 
longitudinal incision has been made down the middle of the tongue, and at the period of the operation shown, 
a pair of strong scissors (f) are seen applied for the purpose of making a second incision, so as to detach the 
whole of the diseased mass in a triangular piece. 

Fig. 2. — Removal of the anterior part of the tongue with the bistoury. — The tongue is drawn out with a pair of 
hook forceps (forceps of Museux) (g) applied to the point, which is the seat of cancer. An assistant grasps 
with his thumb and fore finger, one of the margins of the tongue. The surgeon with the bistoury (h) has 
completed one of the branches of the A incision from before backwards, and is seen completing the second by 
bringing out the instrument from behind forwards so as to detach the piece. In this operation the scissors 
might be made to serve in place of the bistoury. 

Fig. 3. — Closure of the wound after the preceding operation, by means of an interrupted suture behind, and a 
twisted or hare-lip suture in front. 

Figs. 4, 5. — Removal by ligature. — In fig. 4 is shown the introduction of the needle according to the proposition of 
M. Maingault through the cavity of the mouth, from the base of the tongue towards its dorsal surface, so as to 
avoid any external wound, as in the processes more commonly employed. The head is thrown well backwards, 
and the surgeon stands behind the patient. The first ligature, which is intended to be carried out over the tip 
of the tongue, has already been inserted. A curved needle has been insinuated under the base of the tongue, 
and brought out at the orifice made by the first puncture on the dorsum, so as to apply the second ligature, 
which is to strangulate the side of the tongue. 
In fig. 5, both the longitudinal and lateral ligatures are shown tightened with the serre-nceud of Roderic as modified 
by M. Mayor, which consists of a series of small pierced balls strung on the two ends of each ligature, and 
tightened by a sort of tourniquet at the end. Between the two the diseased portion of the tongue is circum- 
scribed, so that we may at will, according to the force of constriction applied, effect the complete sphacelus, 
or the mere atrophy of the organ as has been proposed by M M. Mirault and Maingault. 
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supported against the chest of an assistant, and his mouth kept 
well open with a cork, compress, or the blades of a speculum 
between the teeth of the sound side. When there is a superficial 
linear degenerated ulcer of the free surface, or of one of the bor- 
ders of the tongue, two elliptical incisions may be made with 
the bistoury through the healthy structure, so as to detach all the 
diseased portion, which should be seized and raised up for the 
purpose with a pair of hooked forceps. If there is a cancerous 
affection of the point, or of one of the margins of the tongue, 
extending a little way into its substance, the tongue should be 
drawn out from the mouth with the fingers or a pair of hook for- 
ceps, and the tumour detached in a A shaped piece, by two inci- 
sions, as shown in fig. 2, leaving a wound readily united as seen 
in fig. 3. 

With the scissors. (Process of Boyer, PI. LIV. fig. 1.) — The 
sound side of the tongue is to be seized with the thumb and fore 
finger of the left hand, so as to allow of the use of the scissors in 
the right. The first incision should be made in the longitudinal 
direction of the tongue, "beyond the extent of the disease, and, if 
possible, by a single stroke with the scissors. The patient is now 
to be allowed to clear his mouth of the blood. The surgeon lays 
hold of the diseased portion with a hook, and has it made tense 
by an assistant, while he makes a lateral cut with the scissors, 
joining the longitudinal at an acute angle, so as to completely 
circumscribe a triangular portion of the tongue, including all the 
diseased mass. A sort of A shaped wound will be left. The 
mouth is to be well rinsed out with iced alum water, and the 
lips of the fissure brought closely together, with the interrupted 
suture, which will suffice to arrest the hemorrhage. The cicatri- 
zation of this vascular structure may be expected to be complete 
between the sixth and the tenth day. 

In a case of cancerous ulcer affecting one margin of the poste- 
rior part of the tongue, and the anterior half arch of the fauces, 
Lisfianc effected excision in the following manner: he had the 
tongue drawn strongly outwards by an assistant, then grasping the 
diseased mass with the hooked forceps, he notched the border of 
the tongue with a pair of straight scissors, and finally detached 
the diseased portion by a semicircular cut with a pair of curved 
scissors. The large gap made in the tongue was greatly dimi- 
nished by the immediate retraction of the parts, which served also 
to check the hemorrhage from two divided arteries that it was 
found impossible to tie. 

Occasionally we meet with cases of chronic hypertrophic enlarge- 
ment of the tongue (glossocele), such, even, as to keep the organ 
protruded from the mouth, give a disgusting appearance to the face, 
and occasion troublesome excoriation of the integuments by the 
constant dribbling of the saliva. Lassus recommended the appli- 
cation of leeches and pressure in these cases, in the hope of 
gradually bringing down the tongue to its natural dimensions. 
This practice, conjoined with the internal use of iodide of potas- 
sium, &c, may succeed when the enlargement is not extreme. But 
if it be of considerable magnitude, and of several years' standing, 
as in a case related by Dr. T. Harris,* it is best to extirpate the 
protruded part by one of the processes above mentioned. Dr. 
Harris, finding the attempt to detach it by ligature unsuccessful 
and excruciatingly painful, on account of his not being able to 

* Am. Jour. Med. Sci., Nov., 1830. 
65 



completely suspend the circulation in the included part, excised 
a A shaped portion with a catling. The hemorrhage which fol- 
lowed was not profuse, and the recovery was complete. 

Removal and atrophy by ligature. 

The isolation and strangulation of a diseased portion of the 
tongue have been practised with two objects in view: — that of 
effecting sphacelus, when the affection was of such a nature that 
it was impossible to restore the part to a healthy condition ; and 
that of merely obstructing the circulation, so as to cause atrophy, 
and by that means arrest the progress of a disease which was not 
believed to be positively malignant. The latter proposition has 
been carried into practice by MM. Mirault and Maingault, but 
experience has not yet decided it to be a measure deserving of 
much reliance. 

Erectile tumours are sometimes observed on the dorsum and 
sides of the tongue. These, when small, it has been directed to 
remove in the ordinary manner — by the introduction of a double 
ligature under their base with a curved needle, dividing it at the 
loop, and tying a ligature on either side of the tumour so as to stran- 
gulate it at its base. In consequence of the firm structure of the 
tongue, the author has found it difficult to effect complete strangu- 
lation in this manner, and gives a decided preference to the use 
of the double canula of Levret with a well annealed iron wire. 
In this way he has successfully removed two tumours of consider- 
able size, occupying one border of the tongue near its root. 

Process of the Author. — Twotenacula are to be hooked in deeply 
at different points through the base of the tumour, so as to elevate 
the diseased structure and at the same time draw the tongue for- 
wards. Over the handles of the instrument, the wire loop is to 
be passed, and placed so as to grasp the base of the tumour below 
the hooks. The wire is then to be drawn as tightly as possible with 
a pair of forceps, and secured to one arm of the instrument as 
directed at page 14. If the base of the tumour can by this means 
be pinched up into a narrow pedicle, the hooks may be at once 
removed — if not, one of the hooks should be left in place for a 
few hours, with the point retracted so as not to irritate the palate, 
after which time the wire is to be again drawn and the hook 
definitely removed. The wire is afterwards to be daily tightened, 
till the loop is loosened by the sloughing of the mass, which takes 
place in from three to five days, according to the size of the part 
embraced. 

Process of Arnott and Cloquet for the destruction of the lateral 
half of the tongue by ligature. — A small incision is to be made in 
the middle line between the jaw and os hyoides, and the genio- 
hyoid, and the genio-hyo-glossus muscles of the two sides sepa- 
rated slightly from each other. A curved needle, mounted on a 
handle and pierced with an eye near its point, is passed upward so 
as to be brought out in the middle part of the base of the tongue. 
Two strong ligatures are now to be passed through the eye, and 
the needle retracted so as to bring the ends of the ligatures 
through the substance of the tongue to the opening below the chin. 
From the same place, the needle is again to be carried upward 
and brought out near the frenum. The other ends of the ligatures 
which hang from the mouth are now to be passed into the eye of 
the needle, and likewise drawn down to the orifice of the cuta- 
neous incision. Two loops of ligature now rest upon the dorsum 
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of die tongue. One of these is made to embrace the organ in a 
longitudinal direction, and the other in a transverse, so that when 
firmly tightened, they will strangulate a portion of the tongue 
between them. A small incision should be made in the point of 
the tongue for the longitudinal loop, to keep it from slipping. 

M. Miraidt has modified this process, with the object of pro- 
ducing atrophy of the diseased part by a partial strangulation. 
From the puncture below the chin, he introduced a large needle 
threaded with a strong ligature, upwards through the base of the 
tongue — the tongue being forcibly drawn forwards. The needle 
was again passed, but in the opposite direction from above down- 
wards, and from the side of the tongue to the orifice below the 
chin. A single loop was thus thrown laterally over the tongue, 
the ends of which loop were tightened below by a serre-noeud. 

A modification of this process of ligature proposed by M. Main- 
gault, appears to be entitled to a preference over the two preceding, 
and requires the making of no external incision. The needle and 
ligatures are to be passed through the tongue from the cavity of 
the mouth, as shown in fig. 4; the process is fully detailed in the 
explanation of the plate. 

EXCISION OF THE UVULA. 

This operation is rendered necessary in various chronic affec- 
tions of the lining membrane, followed by elongation, hypertrophy 
or degeneration of this pendent part. A merely dropsical swelling, 
resulting from the accumulation of serum in the submucous cel- 
lular tissue, which I have seen sometimes so large as to form a 
semi-transparent floating tumour, blocking up the fauces, irri- 
tating the tongue by its pressure, and producing a sense of suffo- 
cation, may be removed by merely clipping or puncturing the 
membrane freely with the scissors or bistoury. Excision may be 
practised simply with the angular uvula scissors of S. Cooper; 
but the pinching action of the scissors drives the uvula backwards 
against the bar, so that it is seldom neatly divided at a single 
stroke: or the point of the uvula may be seized and drawn for- 
wards with a pair of toothed forceps or a hook, and the section 
made with the common scissors or the probe-pointed bistoury. 
Except in cases of degeneration, where all the diseased part must 
be extirpated, the division should be made a few lines below the 
corresponding margin of the velum, as this will suffh-e to remove 
all the irritation arising from its elongation and enlargement. The 
tongue, if necessary, may be held down with the finger or a spat- 
ula, and it may possibly be requisite in cases of children, though 
I have never found it so, to keep the teeth asunder by wedges 
between the grinders. 

A variety of instruments have been devised to render this little 
and common operation easy. By far the best of these, according 
to my own experience, is the proper uvula-scissors, with a pair of 
serrated spring forceps attached below the blades. The forceps 
are to be opened with the blades, and set by a movable lever 
attached to the shanks. In this state the instrument is carried into 
the mouth, with the blades on either side of the uvula. The ope- 
rator now pauses a moment till the levator muscles, which are at 
first excited, relax and drop the uvula between the blades, which 
are then to be slowly closed. As the handles move towards each 
other, the lever recedes, so as to loosen the spring forceps, the 



teeth of which close upon the lower part of the uvula, and hold 
it firmly while it is cleanly excised without risk of slipping from 
the scissors, or any necessity of repeating the attempt. When the 
spring has closed, which is at once known to the operator, the 
instrument should be slightly retracted, bringing with it the tightly- 
pressed uvula, so as to remove the ends of the scissors from the 
back part of the palate ; and this should be done without inter- 
rupting the stroke. The detached piece of the uvula is brought 
away in the grasp of the forceps. 

EXTIRPATION OF THE TONSILS. 

The tonsils, though frequently inflamed, suppurating, enlarged 
and indurated, are very seldom the seat of malignant disease ; and 
if such should be the case, but little relief can be expected from 
their removal by operation. In affections of the former class, the 
surgical aid required may be employed with nearly a positive 
certainty of success. If the parts be recently inflamed and swollen, 
so as to obstruct deglutition and breathing, scarification will some- 
times be found beneficial ; if an abscess have formed in its sub- 
stance, this may be opened and its contents discharged. Both 
these operations may be performed with a bistoury cache, or even 
with a scalpel somewhat longer and narrower than usual, care 
being taken to make the incisions on the most prominent place, 
so as not to injure the neighbouring parts. Tumours of the ton- 
sils from hypertrophy and chronic induration, is a very common 
consequence of repeated cynancheal inflammation, and from their 
situation at the union of several most important cavities, will re- 
quire to be removed, if so enlarged as to obstruct and impair the 
functions of these parts. Complete extirpation, however, is rarely 
necessary. The wound heals kindly, without reproducing the 
tumour, and it usually suffices to cut away that portion only which 
protrudes beyond the pillars of the velum pendulum palati. If an 
attempt be made to extirpate the base between the pillars, the 
internal carotid, which is only separated from it by the thickness 
of the walls of the pharynx, will be in danger of injury — a cir- 
cumstance which formerly induced practitioners to employ in 
place of cutting instruments, strangulation by ligature, or destruc- 
tive cauterization ; these methods, however, have been found so 
difficult, tedious and painful, as well as dangerous, from the pro- 
tracted irritation they occasion, that they have been utterly aban- 
doned. 

The following is the usual method of operation resorted to by 
European surgeons. The patient is seated on a chair, his head 
held by an assistant, and the face turned toward the light. The 
mouth is opened as widely as possible ; a piece of cork may be 
introduced between the molar teeth, and the tongue held down 
with a spatula, if the subject of the operation be a child. The 
enlarged gland is then drawn off from the palate with a tenaculum, 
or, which is better, with the hook forceps of Museux, which 
is less likely to tear out. The division is effected with a scalpel 
or probe-pointed bistoury, wrapped half-way from its heel to the 
point with a strip of adhesive plaster. Great care must be observed 
to avoid wounding the palate. If the incision is not made too 
deep, the bleeding is usually inconsiderable, and readily checked 
by gargling with cold water. As the common straight knife is 
used here to great disadvantage, various modifications of its 



OPERATIONS UPON THE MOUTH AND ITS DEPENDENT STRUCTURES. 



259 



shape have been suggested, the best of which perhaps is that 
of Mr. Yearsley. The knife of this operator consists of a short 
strong blade, with a hawk bill, and is angularly bent in the handle. 
The use of the scissors is by some surgeons preferred to that of 
the knife. The best instrument of this kind is that invented by 
Professor Smith, of Baltimore, the blades of which are curved on 
the flat, and bent like a hawk bill towards each other so that the 
points cross when the instrument is shut. Two small steel points 
are in addition attached to the side of each blade so as to catch 
the portion excised, and prevent its falling on the glottis. The 
use of the hook and knife has been objected to as hazardous, on 
account of the general spasm of the muscles of the mouth follow- 
ing the introduction of the hook. Various instruments have in 
consequence been devised to render the operation more safe and 
easy, the best of which are of American invention. Of these, the 
only ones which are really well suited to the operation, according 
to the experience of the author, are the guillotine instrument of 
Dr. Physick as modified by Dr. J. K. Mitchell ; the ring instru- 
ment of Fahnestock, with a knife nearly circular in shape ; and 
another — a modification of this, consisting mainly of the attach- 
ment of a pair of forceps with a spring upon the front, which of 
themselves draw out the tumour from between the half arches so 
as to insure the removal of a sufficiently large portion, and with 
such an alteration in the shape of the handle, that the two first 
fingers can retract the sliding blade. 

The instrument last described, which is shown applied at 
Plate LV. fig. 6, has moreover the advantage of requiring the 
use of but one hand. It is employed in the following manner. 
The instrument is to be set with the knife (d) hid between the 
narrow elliptical plates of steel (a) which cover it, and the forceps 
(e) opened and pressed down upon the spring (g-),and secured in 
this position by the insertion of the shanks into a mortise (f) in 
the sliding bar (c) which moves the blade (d); it is then carried 
into the mouth and over the protuberant gland, which will be 
found sometimes with a process pendent on the side of the pha- 
rynx, round which the instrument must be slid. When the in- 
strument fairly embraces the gland, and is well pressed up to its 
base, the vertical bar (c) is retracted by the first two fingers which 
rest upon it. This loosens the forceps, which close upon the 
tumour by the action of the spring between their shanks, and at 
the same time draw it farther within the circuit of the knife by 
the reaction of the spring (g), which had been forcibly depressed 
in setting the instrument. The continued retraction of the blade 
excises the tumour, which is brought away in the grasp of the 
forceps. For the tonsil gland of the right side, it will be most 
convenient to apply the instrument with the left hand. No in- 
strument is required to depress the tongue or hold the mouth 
p en — the fore finger of the other hand answering better than any- 
thing else when any depression is needed. All the precaution 
necessary in the operation, is to accustom the fauces to the contact 
of instruments, by having them touched frequently for several 
days previously with the handle of a spoon, and to avoid wound- 
ing the half arches of the palate, which, as shown by Dr. I. 
Parrish, might be followed by some defect in enunciation. 

The ring instrument of Dr. Fahnestock will, from the smallness 
of its dimensions, be found particularly appropriate in operations 
upon children, when the tumour is somewhat pendulous. When 



it is merely round and large, without being pendulous, there is 
sometimes with this instrument, which has no contrivance for 
drawing the tumour through the ring, a difficulty in removing a 
sufficiently large portion. In the forming state of these tumours, 
and especially in scrofulous children, astringent applications and 
occasional touching with lunar caustic, will frequently suffice for 
their removal, without resorting to the use of cutting instruments. 

STAPHYLORAPHY. 

This operation is an invention of modern surgery. Though 
the idea of reuniting the two edges of a fissured velum palati 
was entertained by the older surgeons, and is said to have been 
successfully performed by M. Le Monnier in 1764, it is to Graefe, 
of Berlin, and Roux, of Paris, who performed their first opera- 
tion of the kind in 1816, that we are indebted for the examples 
which introduced the practice into general use. 

A congenital division of the palate, a fissure resulting from a 
wound of the organ, or a destruction of a part of the substance 
by ulceration impairing the clearness of articulation, are the com- 
mon causes which require the performance of this operation. 

In simple staphyloraphy the principle of the operation is the 
same as in simple hare-lip, viz., to remove the margins of the 
fissure with a cutting instrument, and to hold the raw edges in 
contact with each other till there is time for union to take place. 
The operation may consequently be divided into three stages. 1. 
The removal of the old margins of the fissure. 2. The drawing 
in of the ligature ; and 3. The uniting of the fissure. As the per- 
formance of the operation is somewhat difficult, and requires not 
only careful and delicate manipulation on the part of the surgeon, 
but perfect willingness and self-command on that of the patient, 
it cannot be attempted with advantage much before the age of 
puberty. For a week or two previous to the operation the root 
of the tongue and the velum palati should be touched frequently 
with a spatula or spoon, in order to diminish the natural irrita- 
bility of the parts, and dispose them better to the manipulation 
necessary during the operation. If the fissure extend but a little 
distance above the uvula, or in case it reach near to the hard 
palate, and the velum is not found so defective in extent of struc- 
ture but that its separate portions may easily be drawn together, 
the operation is comparatively easy, and offers a fair prospect of 
success. If, however, the fissure be very large, and the lateral 
margins of the velum so much contracted as to be almost lost in 
the mucous membrane of the fauces, the difficulties will be 
greatly increased, and the chance of success diminished, in con- 
sequence of the tendency to muscular spasm and ulcerative in- 
flammation occasioned by the tension which has been necessary 
to bring the parts together. Cases of this description may, not- 
withstanding, be made by proper management to unite perfectly 
in the end ; two of which, successfully treated, have been reported 
by the author in the Amer. Journ. of the Med. Sciences for June, 
1843. Of the various processes that have been devised for the 
cure of this deformity, it will suffice to mention the following, in 
which are contained the leading peculiarities of the whole. 

Process of Roux. (PI. LV. fig. 1.) — The apparatus required 
consists of three flat ligatures, each formed of two or three threads 
waxed together ; six small curved needles affixed to the ends of 
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the ligatures; a needle holder, or port-aiguille ; a pair of ring- 
handled dressing forceps; a straight button-pointed bistoury, and 
a pair of angular scissors. 

1. Application of the ligatures. — The patient is to be seated 
with his face to the light, his head thrown back and supported 
on the chest of an assistant, and the mouth maintained wide open 
with a linen compress or a speculum between the teeth, unless 
sufficient confidence can be reposed in the voluntary efforts of 
the patient to keep it open. The surgeon, with the forceps in 
his left hand, takes hold of the right half of the velum, and in- 



troduces with the right hand, through the cavity of the fissure, the 
port-aiguille armed with one of the threaded needles. Pausing a 
moment for the spasm occasioned by this step to subside, the ope- 
rator passes the needle from behind forward through the velum 
at the distance of three or four lines from the margin of the fissure. 
It is then seized with the dressing forceps ; the hold which the 
port-aiguille has of the heel is relaxed by the retraction of the 
slide, and the needle is drawn out through the mouth, bringing 
with it the ligature. The patient is now allowed to rest for a 
time, and to rinse out the mouth. The needle at the opposite end 



PLATE LV.— STAPHYLORAPHY. BRONCHOTOMY. 

STAPHYLORAPHY. 

Fig. 1. — {Process of Roux.) Passing of the needle from the back to the front portion of the palate. — Two ligatures 
(a, b), the upper and the lower, are represented already inserted. They have been passed from behind 
forwards with a needle attached to each end, precisely as in the process shown for the introduction of the 
middle thread. The right lip of the fissure is seized and held firm with the ring-handled forceps (c) in the left 
hand of the surgeon. The needle, which has been securely fixed in the needle holder or port-aiguille (d), has 
been passed through the velum from behind forwards. The slide, against which the thumb of the hand (e) 
rests, is now loosened and the port-aiguille detached from the needle. The needle is then drawn through, 
bringing after it one end of the ligature, which is attached to its eye. 

Figs. 2, 3, 4. — (Process of the author.) 

Fig. 2. — Excision. — The operator takes hold of the uvular end of the fissure with the spring forceps of Assalini (a), 
and passes the point of the double-edged knife (b) through the velum, and runs it up to the apex of the fissure 
so as to detach all the rounded edge. 

Fig. 3. — Introduction of the needles. — In this drawing, which was taken at an operation of the author, the fissure 
was of the largest size. Four permanent ligatures were employed. The one shown as an example of the 
mode of introduction, is the second one counting from the bottom, and is intended merely as a conducting 
thread. 

c. Physick's artery forceps, grasping the heel of the needle. 

d. A pair of convenient toothed dressing forceps, with which the neeble is grasped and withdrawn, bringing with 
it the ligature. 

Fig. 4. — Lateral incisions after the manner of Dififenbach, to facilitate the approximation of the edges of the fissures. 
— The three ligature threads, which were all that were applied in this case, are seen knotted over the 
middle line, causing by the tension they exert the gaping of the incisions on the front part of the velum. 

STAPHYLOPLASTY. 

Fig. 5. — (Process of the author.) — A hole existed in this case near the centre of the hard palate, establishing a 
communication between the mouth and nose. Two irregular quadrilateral flaps were raised, as seen in the 
drawing, from the mucous covering of the sides of the roof of the mouth. These were reversed upon the orifice 
with their mucous surface upwards, attached to each other by two points of interrupted suture, and forced 
firmly up against the margin of the bony orifice (which had been previously made raw with a knife), by a 
curved hare-lip pin, the convexity of which presented upwards and corresponded with that of the palatine arch. 
The wrapping of the ligature round the pin carried the flaps firmly up against the orifice, so as to facilitate 
their adhesion to the raw margin of the latter. The mucous membrane of the sides of the flaps was partially 
shaved with the knife before they were reflected upwards. 



EXCISION OF THE TONSILS. 

Fig. 6. — Excision of enlarged tonsils with the improved tonsil instrument. — For want of space the handle of the 
instrument is not shown. The handle is formed by giving to the end of the shaft two rectangular turns, so as to 
suit it well to the grasp of the hand. 
a. Shaft of the instrument, continued on so as to form one of the elliptical plates between which the knife slides. 
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of the same ligature is next fitted to the other margin of the port- 
Wguille, and carried by a similar process through the right half 
of the velum. The two ends of the thread are left hanging at the 
corresponding angles of the mouth. The lower ligature, or that 
near ihe free border of the palate, is to be placed first. The two 
other ligatures ave introduced in a similar manner, the middle one 
being inserted last. 

2. Excision of the edges. — The loops of the three ligatures are 
to be depressed downward and backward into the pharynx, so 
as to avoid cutting them in the removal of the edo-es of the fis- 
sure. The operator then seizes the left angle of the velum with 
the forceps, so as to make it tense, and begins with the angled 
scissors the incision of the edge, which he completes with the 
button-pointed bistoury, running the latter instrument up with a 
sawing motion two or three lines above the apex of the fissure, 
in order to detach a piece from half a line to a line broad, com- 
prising the rounded edge of the fissure. The same process is 
then to be repeated on the other side. 

3. Knotting the ligatures. — M. Roux effects this with the fore 
finger of each hand introduced back to back. The lower ligature 
is to be secured the first. When the first fold of the knot is drawn, 
an assistant is to grasp it with the forceps to prevent its relaxation, 
while the second and final turn of the thread is made. The upper 
and middle ligatures are successively knotted in the same manner 
— the surgeon observing the precaution to draw each knot tighter 
than would be necessary merely to close the fissure at that point, 
in order that the intervening spaces may be brought completely 
in contact. 



The operation is now terminated. The patient is to be kept 
perfectly quiet, to maintain the mouth closed, to take no solid 
aliment, and nothing scarcely but a little fluid, and that at long 
intervals. A piece of ice or a slice of lemon taken from time to 
time will serve in a good degree to subdue the feeling of thirst. 
All coughing and sneezing, or even spitting, is to be obviated as 
much as possible, and everything in fact that will be likely to 
excite motion of the muscles of the velum — even so much as the 
swallowing of the saliva, which should merely be conducted out 
with the tongue and received upon a cloth between the teeth. 
On the third or fourth day, the knots of the two upper ligatures 
may be cut, and the ligatures carefully withdrawn. The lower- 
most ligature, or that near the uvula, should be left for two or 
three days more. If, after the division of the knot, the ligature 
does not readily slip, it is better to postpone its removal to the 
following day than run the risk of breaking up the adhesions by 
the effort. A gap, even when the case has gone on well, is fre- 
quently left at the upper part of the fissure. This is subsequently 
to be closed by cicatrization under the stimulating influence of 
lunar caustic, (Roux,) or the soluble nitrate of mercury, (Cloquet.) 

The objections made to the process of Roux, are, 1, the awk- 
wardness, irritation and imprecision, necessarily attendant upon 
the passing of the needles from before backwards, and from a 
surface to which the eye cannot reach ; 2, the difficulty of ex- 
cising the margins after the introduction of the ligatures, which, 
by the depression of their loops in the pharynx, keep up a con- 
stant feeling of nausea and irritation ; 3, the great length of time 
required, from these various causes, in the performance of the 



b. Second plate, attached to the shaft of the instrument by screws. 

c. Vertical bar, with which the elliptical knife (d) is retracted by the first two fingers, which, when the knife is 
applied, rest upon the bar. 

e. Shanks of the spring forceps, (the spring being included between the shanks,) intended when the instrument 
is set to be pressed together and held in the mortise (J") of the vertical bar (c). The forceps terminate at the 
other end in serrated curves. 

g. Elastic spring, fastened upon the body of the instrument with a transverse bar on the end next the knife 
intended to throw up the toothed forceps and cause them to protrude the gland within the circuit of the knife. 
The instrument is shown as in the act of excising the gland. The vertical bar (c) has been retracted ; this 
loosened the shank of the spring forceps, so as to allow its serrated extremities to come together, and the spring 
(g), which had been depressed to raise the shanks of the forceps up to the mortise in the vertical bar, reacts s 
as to protrude the gland. These movements, which take place instantaneously, are succeeded by the continuous 
retraction of the knife and the incision of the tumour. 



BRONCHOTOMY. 

Fig. 7. — Two modes of performing this operation are shown in the figure, the upper one of which is denominated 
Laryngotomy, the lower Tracheotomy. 

(A). Laryngotomy. — The operation is supposed to have been performed for the removal of a piece of coin, resting 
in the opening of the glottis. An incision has been first made through the skin and superficial fascia; the 
sterno-hyoid muscles have then been separated, and the thyro-hyoid membrane and the thyroid cartilage cut 
through on the middle line. The margins of the wound have next been drawn asunder with blunt hooks, so 
as to expose the interior of the cavity of the pharynx. A pair of forceps has been introduced for the removal 
of the foreign body\ 

(B). Tracheotomy. — The canula of M. Bretonneau, (seen in full at fig. 8,) shown inserted after the performance 
of tracheotomy according to the process of this surgeon. It is secured by two ribbons attached to its rings, 
and knotted behind the neck. Two strips of adhesive plaster are applied in the form of a cross over each 
sterno-cleido-mastoid muscle, to keep the anterior extremities of the ribbons in place. 
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operation, which has frequently been known to occupy one and 
a half to two hours. 

These difficulties will be found dissipated in a great degree by 
the following process, in which the author has been enabled to 
complete it under favourable circumstances in less than half an 
hour.* 

Ptocess employed by the Author. (PI. LV. figs. 2, 3, 4.) — 
The apparatus necessary is very simple. A pair of Assalini's 
spring forceps, a double-edged knife, or the ordinary cataract 
knife of Wenzel with a handle somewhat longer than usual, 
Physick's artery forceps, a pair of ordinary dressing forceps, and 
six stout short curved needles, f lancet-shaped at the point. The 
needles should be arranged in a cushion in two rows, three being 
threaded with a fine silk conducting thread, and three with broad 
ligatures, with which the closure of the fissure is to be perma- 
nently made. 

A vessel of alum water should be at hand for the purpose of 
arresting the bleeding, which would obscure the parts. The 
patient is to be placed as in the process just described. 

1. Excision. (Fig. 2.) — The operator, with the spring forceps 
in the left hand, takes hold of the uvular margin of the right 
portion of the velum, and puts it on the stretch. The point of 
the double-edged knife is then to be entered just above the point 
of the forceps, from before backwards, and the knife carried up 
a line above the apex of the fissure, so as to detach the rounded 
border of the fissure in a narrow strip. The knife as well as 
the forceps is then withdrawn, leaving the strip as yet adherent 
at its upper and lower ends, so as to have no floating point to 
irritate the passages. The patient is now to rinse out the mouth. 
A similar operation is then repeated on the opposite margin of 
the fissure ; but at this time the knife is run up to cut into the 
former incision near its top, and then brought down so as to de- 
tach the lower end of the loosened strip by cutting at the outer 
side of the hold of the forceps. The forceps, which retains its 
hold of the A shaped marginal strip is now retracted so as to 
straighten out the piece, which remains attached only at the point 
of the uvula of the left side, from whence it is at once to be sepa- 
rated with the point of the knife. The excision of the edges, 
which is considered by Roux the most difficult part of the opera- 
tion, is in this way readily effected. 

2. Introduction of the ligatures. (Fig. 3.) — These are all to 
be introduced from before backwards, so that the surgeon can 
see that they are placed exactly opposite to each other in order 
to avoid any puckering of the velum when they are tied, and at 
the proper distance from the excised margin. As soon as the 
bleeding is checked by the astringent gargle, the introduction of 
the ligatures is commenced. The three needles threaded with 
the permanent ligatures are to be first passed, and on the left 
side, and in the same order of insertion as in the process of Roux. 
The needle held by its shank in the grasp of the artery forceps, \ 
is then presented with its point perpendicular to the velum, the 

• Vide Amer. Jour. Med. Sci. for Jan., 1843. 

f When the fissure is large, I have found it better to have eight needles, and 
apply four sutures for the purpose of closing it. 

i To Dr. Wells, of Columbia, S. C, and Professor Matter, belongs the credit 
of having introduced the use of this simple instrument for the passing of the 

needles, in place of the more cumbersome contrivances commonly used. Vide 

Am. Jour, of Med. Sci., 1841. 



handle of the forceps being carried for this purpose to the oppo- 
site corner of the mouth. If the needle is sharp at the point, it 
passes in this way readily through, without the necessity of making 
any tension of the part with the forceps, thus obviating one great 
cause of irritation and the disposition to cough or choke when 
any strain is made upon the velum. As the needle penetrates, 
the handle of the forceps is brought towards the opposite corner 
of the mouth ; the point of the needle, which is now obvious in 
the fissure, is grasped with the dressing forceps held in the other 
hand for the purpose ; the artery forceps is removed, and the 
needle is carried through so as to be detached behind the palate, 
and brought out either with the heel or point foremost, as is found 
most convenient. Having passed the three permanent ligatures 
in this way through the right side of the palate, the tails are to 
be brought out and lodged separately between the fingers of an 
assistant. The same process is repeated on the opposite side for 
the passage of the three fine temporary or conducting ligatures. 
It now remains to bring the posterior ends of the three broad or 
permanent ligatures of the right side through the punctures which 
have been made with the needles on the left. This is readily 
effected by knotting together the back ends of the corresponding 
ligatures of the two sides — which are drawn out of the mouth for 
this purpose — flattening the knot with a squeeze of the forceps, 
and pulling upon the fine conducting thread so as to carry the 
knot and the back end of the ligature of the opposite side with it, 
the end of the fore finger being pressed as a point of support upon 
the velum as the knot is passed with a slight twitch through the 
puncture. 

3. Knotting the ligatures. — The permanent ligatures have now 
been carried through both sections of the velum, and nothing 
remains to be done but to wipe away the glairy mucus from the 
threads, and tie them as in the process of Roux. The ends of the 
ligatures, as each respective one is tied, are to be detached close 
to the knot with a pair of curved scissors. 

Remarks. — Though there are many difficulties to encounter 
in the after-treatment that may render the operation fruitless, as 
the neglect on the part of the patient to observe absolute silence, 
the occurrence of paroxysms of coughing, sneezing, etc., yet 
when the patient is docile, and the simple plan above described 
is employed, it will not be found one of any peculiar difficulty 
to any person accustomed to the performance of such as require 
some nicety of touch. I can readily conceive, however, from 
the delicacy «of the operation, and the length of time required to 
perform it, that great dexterity and skill on the part of the sur- 
geon, and firm resolution on the part of the patient, will all be 
needed, as described by writers, when the complicated and cum- 
bersome instruments frequently advised are employed, five of 
which were used by Graefe merely for tying the knot. The most 
difficult part of the operation is considered, as has been before 
mentioned, to be the excision of the edges of the fissure. But 
this is dependent on the method in which it is done, and will 
especially be found the case where the ligatures are first com- 
pletely passed, the loops depressed in the throat, and the edges 
made raw with the scissors and bistoury, as practised by M. 
Roux. The leaden ligature of Dieffenbach, the simple long 
curved needle set in a handle used by many surgeons, the inge- 
nious modifications even of the old port-aiguille by Messrs. Du- 
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pierris and Guyot, cannot be compared with the instruments I 
have described above, in respect to the facility and rapidity with 
which the ligatures can be passed — in reality the only difficult 
part of the operation. 

Modification of the operation, rendered necessary when there is 
deficiency of structure or the fissure is unusually large (PI. LV. fig. 
4). — If it is found impossible to bring the margins of the fissure 
together at all, or without producing excessive tension, it is ne- 
cessary to find some method of elongating the soft parts. For this 
purpose, M. Roux made a transverse section of the palate along 
the posterior border of the palatine bones. M. Bonfils made a 
plastic operation after the Indian method, by dissecting up a flap 
of a proper shape from the mucous membrane of the arch of the 
palate, reversing it so as to allow it to hang by its posterior part, 
and fastening it by suture to the margins of the fissure of the ve- 
lum. To remedy this deficiency of structure in extreme cases, 
Dr. Mettauer,* of Virginia, has recommended as a preparatory 
step, repeated lateral incisions through the substance of the velum, 
leaving spaces to fill up by granulation, after interposing a piece 
of buckskin or soft sponge between their edges. By this means, 
as he asserts, the pliable surfaces of the velum will be increased 
in extent so as to allow of their being afterwards drawn together, 
without causing the ligatures to cut out. The plan of Dieffen- 
bach, (fig. 4,) which is but an imitation of the Celsian plastic 
method, is the one which the author has been most disposed to 
rely on in practice, and has found to answer well in two cases of 
large fissure of the palate. This consists in making lateral lon- 
gitudinal incisions of a length proportioned to that part of the 
palate found most deficient. These incisions should be at the 
distance of four or five lines from the margin of the fissure. The 
edges of the fissure are then to be excised and secured as in the 
ordinary process, and if any difficulty should be still found in clos- 
ing it, the elongation may be increased by dissecting a little at the 
inner margins of the incisions. 

In one instance, after closing the parts, the author, finding the 
tension so great as to induce him to think that the ligatures 
would cut through before union could take place, made a vertical 
incision with a double-edged knife, passing the instrument entirely 
through either half of the velum, so as to relieve the tension, as 
was shown by the gaping orifices left, and cut off the tendons 
of the palate muscles which, from having been unduly stretched, 
there was reason to fear, would contribute to the strain upon the 
ligatures. The relief afforded by these incisions seemed to facili- 
tate the process of cure ; this did not take place perfectly, how- 
ever, without the necessity of having to repeat partially the pro- 
cess of operation. 

Fissures or openings existing in the bony portion of the palate. (PL 
LV. fijr. 5.) These are seldom thought to require an operation, as 
they may be closed by an obturator, so as to prevent any very ob- 
vious imperfection of speech. But in some instances, an operation 
of the kind shown in the drawing may be practised with advantage 
for the purpose of closing them up with living tissue. This, how- 
ever, belongs to the class of plastic operations, and will be noticed 
under that head. 

• Amer. Journ. of Med. Sci., Feb. 1838. 



V. OPERATIONS UPON THE NECK. 

Under this head are considered, 1, Bronchotomy, 2, Catheter- 
ism of the Oesophagus ; and 3, ffisophagotomy. 

BRONCHOTOMY. 

This term, though etymologically inappropriate, has been long 
employed as a generic appellation for operations upon he air pas- 
sages, whether the opening made be in the trachea ( Tracheotomy), 
in the larynx (Laryngotomy), partly through both these structures 
(Laryngo-tracheotomy) , or in the crico-thyroid or hyo-thyroid mem- 
branes. Bronchotomy is an old operation, and is neither difficult 
of performance nor directly dangerous as regards its immediate 
results. But as it is performed usually only in cases of extremity, 
the fatal consequences that ensue from the previous condition of 
the patient, are liable without explanation to be placed to the re- 
sponsibility of the operator. The performance of the operation 
has been recommended for the fulfilment of several indications. 
1 . For the removal of foreign bodies from, the air passages, 
when they cannot be dislodged by exciting expectoration or vom- 
iting or by suddenly reversing the patient with the head down- 
wards. In the well known case of Mr. Brumel, Sir B. Brodie 
was unable to dislodge a guinea which had slipped into the wind- 
pipe, by suddenly reversing the patient by the aid of machinery, 
in consequence of the coin exciting spasmodic action as it fell 
upon the chink of the glottis, threatening suffocation. The ope- 
ration of tracheotomy was then performed, to guard against this 
danger. The reversion of the head of the patient downwards was 
then made with better success ; the coin passing the glottis, and 
falling by its own weight out upon the floor. 

2. For the removal of the false membrane, or diphtheritic effu- 
sion of croup, in which the ordinary methods of treatment have 
failed to afford relief. The opening of the trachea has latterly 
been strongly recommended, under these circumstances, by MM. 
Bretonneau and Trousseau. The success of the practice, how- 
ever, in the hands of these gentlemen, does not appear to have 
been great, as they were enabled to save, according to their own 
reports, only one case in three of those operated on ; and in the 
hands of most other surgeons, the proportion of cures effected has 
been still less.* The advocates of the operation assert, however, 
that the cause of its not succeeding more frequently, is nearly 
always the consequence of its not having been performed suffi- 
ciently early. We may not only succeed in removing by this 
operation, according to M. Bretonneau, the membranous concre- 
tions already formed, but, by keeping a tube in the orifice, get 
access to the passage so as to take away those subsequently deve- 
loped, and check their tendency to reproduction by the introduction 
of calomel in powder, or the instillation of a few drops of a solu- 
tion of lunar caustic. 

3. For anginose affections, attended with imminent danger of 
suffocation. — In cases of acute inflammatory swelling of the ton- 

* Of a hundred and forty cases collected in Froriep's Notizen for Feb. 1840, 
in which the operation was performed for inflammatory affections of the air pas- 
sages, only twenty-eight of ihe patients recovered, and a hundred and twelve 
died. 
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sila, or of the upper surface of the farynx, relief will usually be 
afforded by some deep longitudinal incisions in the swollen sur- 
. without recurring to bronchotomy, which has been recom- 
mended in these affections when the turgescence is so great as to 
threaten suffocation. If the swelling is seated at the top of the 
larynx, the incisions should be made in the upper surface of the 
back part of the tongue. In (edematous angina, where there is a 
serous effusion under the mucous folds of the lips of the glottis, 
BO as to more or less obstruct the chink, the danger of suffocation 
is more immediate. It has been advised, in cases of this sort, 
when other remedial measures fail to afford relief, either to scarify 
the tumefied membrane with a sharp-pointed bistoury wrapped 
with a thread to near the point, and carried along the finger over 
the back of the tongue, — to introduce a tube through the glottis 
from the mouth, — or to perform the operation of bronchotomy and 
insert the canula. The last process is, in this serious affection, 
the most to be relied on, as it insures the freedom of respiration, 
and gives time for the removal by absorption of the fluid effused 
round the lips of the glottis ; little hazard appears to attend its 
performance, and it has proved successful in almost every case in 
which it has been resorted to for this indication. 

4. For diseases of the larynx. — Wounds, syphilitic ulcers of 
the larynx, and strictures of the glottis, which in general are so 
little amenable to the ordinary plans of treatment, are said by 
Purdon, Velpeau, Bulliard, Porter and others, to have been cured 
after the insertion of the canula by the operation of bronchotomy. 
Pressure on the air passages from foreign bodies in the oesopha- 
gus, from alimentary matter lodged in the upper orifice of the 
larynx, or from tumours on the exterior, have likewise in some 
cases rendered this operation necessary. 

Operations.— There are three principal varieties of the opera- 
tion described, viz: Tracheotomy; Laryngo-tracheotomy ; and 
Laryngotomy proper, in which the opening may be made either 
in the crico-thyroid or hyo-thyroid membrane, or through the 
thyroid cartilage. 

1. Tracheotomy. 

Surgical anatomy of Vie trachea.— The cervical portion of the 
trachea is from two to two and a half inches long. It is covered, 
1, by the skin and superficial fascia ; 2, by the sterno-hyoid and 
thyroid muscles; 3, by the isthmus of the thyroid gland, which 
lies usually over the three or four upper rings of the trachea, and 
sometimes extends as low as the fifth. Between the lower edge 
of the isthmus and the sternum, is found a plexus formed by the 
inferior thyroid veins, several of which are of large size, and occa- 
sionally an artery known as the middle thyroid artery of JYeu- 
bauer. The presence of these vessels is the chief cause of diffi- 
culty in the performance of tracheotomy. The trachea, as it de- 
scends in the neck, it must be remembered, recedes from the 
surface so as to be nearly an inch behind the top of the sternum. 

Operation. — The instruments required consist of a small scal- 
pel, a probe-pointed bistoury, a pair of blunt hooks, or some other 
contrivance for separating the lips of the incision, a canula, and 
a pair of forceps for the removal of foreign bodies. The patient 
is to be placed in the recumbent posture, with his chest raised and 
the head thrown back so as to extend the neck and draw up the 
trachea as much as can be done without increasing the dyspncea. 



The operator, placed upon the right side, steadies the larynx with 
his left hand, and makes in the middle line an incision through 
the skin and superficial fascia, from the cricoid cartilage to a point 
a little distance above the fossa at the top of the sternum. 

He now separates the two sterno-thyroid muscles, partly with 
the point and partly with the handle of the knife, and finding no 
large vessels in the way, pushes up, or, if necessary, divides the 
isthmus of the thyroid gland ; if the blood which flows from the 
veins necessarily divided in the last step is not soon checked, the 
vessels should be tied. Before opening the trachea, the operator 
should ascertain by feeling with the finger whether it is covered 
by any large vessels, or if there is any displacement of the lateral 
lobes of the thyroid gland, and if such be the case, have them 
carefully drawn aside before making the puncture. Previous to 
opening the trachea, it is well to follow the advice of Mr. Por- 
ter,* and excise a circular portion of the cellular sheath covering 
the trachea, for fear that if the trachea and fascia were opened to- 
gether by a longitudinal incision, the orifices in the two structures 
would not correspond, and thus present a difficulty in keeping 
the new passage open. He now opens the third, fourth and 
fifth rings of the trachea, puncturing the tube with the point of the 
knife below the fifth ring, and running the scalpel upwards with 
the handle a little inclined to the sternum, so as to avoid injuring 
the posterior wall of the trachea. For fear of this latter result, 
some have recommended the use of a probe or button-pointed 
bistoury, to make the incision after the puncture of the tube. 

Immediately before making the puncture, it is well to direct the 
patient to swallow his saliva, which renders the windpipe more 
tense and superficial. In children, where we cannot expect this 
effort to be made, the trachea should be made tense by a sharp 
hook inserted into it as directed by Mr. Liston. 

Dr. Murray has proposed to excise a circular portion of the 
skin over the trachea, bending the patient's head forward for 
the purpose of raising a fold of the skin with the thumb and finger, 
and cutting it off with one sweep at the base. A tenaculum is 
then to be inserted between two of the rings so as to allow a cir- 
cular piece of the trachea to be removed with the knife. He 
believes that this process, which has not yet been tried upon the 
living subject, would facilitate the performance of the operation, 
diminish the risk of the blood entering the trachea, and render it 
easier to keep the orifice open. 

The checking of the hemorrhage, from the veins and arteries 
divided in the operation, requires particular attention. From six 
to eight ligatures are usually employed ; they should be applied in 
general as above directed, as the vessels are cut, and before the 
opening of the trachea. But when the danger of asphyxia is 
great, it has been advised to puncture the trachea without stop- 
ping to tie the vessels. In such case the blood might be drawn 
by respiration into the trachea, so as to cause danger from suffo- 
cation, as happened in a patient of M. Roux, whose life was 
saved solely by the promptitude of the surgeon in applying his 
mouth over the tracheal wound, and clearing the trachea and 
bronchi by suction. But the principles w^hich it appears to the 
author should govern the conduct of the surgeon in regard to this 
operation would be, under ordinary circumstances, to tie the 
vessels as directed in the text, and when from the urgency of the 
* Surgical Anatomy of the Larynx and Trachea. 
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symptoms, time was not afforded for this, to puncture instanta- 
neously the crico-thyroid membrane. 

The separation of the lips of the tracheal wound is to be made 
with a pair of blunt hooks, or with a pair of forceps, or a sort of 
spring speculum. To diminish the elastic reaction of the divided 
rings, M. Malgaigne has advised a cross-cut of the fibrous mem- 
brane between the rings, at the two extremities of the incision. 

If there is a foreign body to extract, and it be small and movable, 
it may be driven out by an expulsive cough, particularly if the 
membrane be excited by the introduction of a finger into the 
trachea ; or, as it moves up and down with the respiratory efforts, 
it may be fixed by placing a small curette below it, and then with- 
drawn with a pair of small polypus forceps. But if the foreign 
substance is placed more deep in the orifice of one of the bronchi, 
and is found fixed, the wound is to be kept open, lightly covered 
with gauze to prevent the entry of crude particles floating in the 
air, and the patient placed in a room, as directed by Mr. Liston, 
in which the air is raised to the temperature it usually acquires in 
respiration, when drawn through the natural passages. The foreign 
body will usually be found by the following day dislodged spon- 
taneously, and ejected through the lips of the wound. If it should 
not become spontaneously detached, it may be loosened and drawn 
forward with a bent probe or removed with a pair of forceps. Mr. 
Key succeeded in removing a sixpence from one of the bronchi 
of a lad, with a pair of forceps constructed for the purpose, long 
and slender in the blade, curved a little near the point, and bent 
at an angle in the handle. 

If the object of the operation be to maintain respiration by an 
artificial orifice, a silver canula must be introduced into the 
wound and secured as shown at PI. LV. fig. 7. At the moment 
of inserting the canula, the patient should be told to swallow the 
saliva, as the effort at swallowing raises the trachea and renders 
the place of puncture more superficial. It is of primary import- 
ance in reference to the success of the operation that the canula 
should be properly curved so as not to irritate the lining mem- 
brane, and be of such a calibre as will admit of the entry of a 
large column of air, which can alone render respiration easy. 
Those in common use are too flat and narrow. That of Breton- 
neau, which will be found most serviceable, is shown at fig. 8. 
It has been advised to cut out a circular piece of the trachea, for 
the lodgment of the tube, but this is seldom necessary. The 
precautions in reference to the protection of the opening and the 
warming of the air above mentioned, are to be particularly ob- 
served, after the insertion of the canula. For a short time after 
its introduction, an assistant should be on the watch, to prevent 
the obstruction of the tube by the secretions from the membrane, 
clearing them away as may be necessary, with a stout feather, or 
a small piece of sponge attached to the end of a small whalebone 
probe, as recommended by M. Trousseau. The canula in a few 
days ceases to irritate the trachea, and the wound cicatrizes round 
it ; it is to be worn for a length of time sufficient for the cure of 
the disease which has called for the operation, whether that be a 
few weeks, six months, or a year. In some few instances, it has 
been necessary to retain the canula in the wound for several years 
together. 

Several surgeons have endeavoured to simplify this operation 
by the employment of a tracheotome-trocar. The best of these 
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is one of a curved shape, devised by Mr. Hilton.* This instru- 
ment, says Mr. H., renders all previous incision of the integuments 
unnecessary, though this may be made if preferred, provided the 
necessity for immediate relief be not urgent. If, in introducing 
the trocar and canula, by chance any vessel should be pierced, its 
walls, he believes, will be so effectually compressed by the sides 
of the canula, as to prevent the possibility of any blood getting 
into the trachea. 

2. Laryngo-tracheotomy. 

This, which is sometimes denominated crico-tracheotomy, con- 
sists in a section of the cricoid cartilage and the upper rings of 
the trachea. The soft parts, including the isthmus of the gland, 
are to be divided as in the process above given, with the excep- 
tion that the incision is to be begun at the lower border of the 
thyroid cartilage, and not extended so low in the neck; fewer of 
the superior thyroid veins will in consequence be injured. As 
soon as the crico-thyroid membrane is exposed, the little artery 
which crosses it is to be pressed aside with the finger nail so as to 
admit of the puncture being made below it ; the bistoury with the 
finger pressing on its back is then run with the cutting edge down- 
ward so as to divide the cricoid cartilage and the three upper rings 
of the trachea. This operation is more commonly performed for 
the removal of foreign bodies from the larynx, than for the in- 
sertion of the canula. From the elasticity of the cricoid, it would 
be necessary to introduce the canula between the divided rings of 
the trachea. 

3. Laryngotomy. 

a. Section of the crico-thyroid membrane. — This is the operation 
of Vicq-d'Azyr, and consists merely in a transverse section of the 
crico-thyroid membrane. It is in fact but the first stage of the 
preceding process, with the exception that the incision is made 
crosswise instead of longitudinal, for the purpose of avoiding cut- 
ting the cartilage. The puncture of this membrane may be some- 
times made with advantage in instances of sudden asphyxia; a 
penknife or a common lancet the author has found to answer for 
its performance in case of need. Under other circumstances the 
operation has been abandoned, as the opening it affords is too 
small, when the object is to remove a foreign body, or insert a 
proper sized canula. 

b. Section of the thyroid cartilage. (Thyrotomy.) (PI. LV. fig. 
7.) — This method was devised by Desault, and is particularly 
well suited for the removal of foreign bodies lodged in the larynx. 
It consists in splitting the thyroid cartilage by an incision in the 
middle line and separating the two halves so as to expose com- 
pletely the ventricle of the larynx and the opening of the glottis, 
in which the foreign substances are frequently found impacted. 
The operation is easy of performance in consequence of the car- 
tilage being superficial. 

The incision is to be made in the middle line, from the os 
hyoides down to the upper margin of the cricoid cartilage through 
the skin and superficial fascia. The two sterno-hyoid muscles are 
next separated. The crico-thyroid artery may now be felt pulsat- 

• Vide Guy's Hospital Reports. 
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ing as it crosses the crico-thyroid membrane. This vessel is to 
be pressed towards the cricoid cartilage with the nail of the left 
fore finger, and the operator then enters the point of a bistoury, 
with its back to the vessel, through the membrane above it. A 
probe-pointed bistoury is now introduced at the puncture, and run 
upwards in a slanting direction through the glottis, so as to divide 
the thyroid cartilage in the middle line up to the hyo-thyroid 
membrane. If the cartilage, as is frequently the casein the adult, 
be found hard and resisting, the incision may be aided by pressure 
with the thumb of the left hand against the back of the knife. 
In case the cartilage is completely ossified, it has been recom- 
mended to notch it in a linear direction with a saw, and complete 
the division with the knife in the manner above directed. The 
essential part of the operation is to keep the knife precisely in the 
middle line, so as to make the cut, without injuring the anterior 
attachments of the thyro-arytenoid muscles and the vocal chords. 
After the section, the two halves of the thyroid cartilage are to be 
held asunder with blunt hooks, so as to leave a lozenge-shaped 
space, at the bottom of which is the ventricle of the larynx. If 
the foreign body be fixed, it is to be seized with the forceps and 
withdrawn as shown at Plate LV. fig. 7, A, or, if found more 
convenient, pushed upwards into the pharynx. But if it is merely 
loosely held, or hidden by the turgescence of the membrane so as 
to require to be searched for, some precaution will be required, in 
case of its sudden dislodgment, to prevent its falling into the 
trachea. The end of the little finger will serve as the most fitting 
sound, and will answer, after the discovery of the body, as a di- 
rector for a pair of forceps with which it may be removed. As 
soon as the object of the operation is effected, the wound — pro- 
vided there is no other obstruction in the air passages — is to be 
closed with adhesive straps, for the purpose of uniting the parts 
by the first intention. It might possibly happen after the section 
of the cartilage, that the foreign body could not be detected ; the 
same course is then to be pursued as directed in tracheotomy — to 
retain the wound open till the following day, and in case the body 
is not spontaneously dislodged, repeat the efforts for its removal. 
This operation is attended with little or no hemorrhage, and is 
mainly relied upon for the removal of substances lodged in the 
cavity of the larynx. The risk of injury to the vocal chords which 
has been urged against the method appears to be but slight, for 
in no*e of the many cases in which it has been practised, does 
the voice appear to have suffered any alteration. 

c. Section above the hyoid bone, through the thyro-hyoid mem- 
brane. — This is a method proposed by M. Malgaigne, the value 
of which has not been tested by its application to the living sub- 
ject. It consists in making a transverse section of the thyro-hyoid 
membrane and base of the epiglottis. A transverse incision an 
inch and a half to two inches long is to be made through the 
skin and superficial fascia, immediately below the inferior border 
of the os hyoides. A second incision is then made so as to divide 
the platysma and the inier half of the two sterno-hyoid muscles. 
The cutting edge of the bistoury is now directed backwards and 
upwards so as to divide — above the branch of the thyroid artery 
■which crosses this space — the hyo-thyroid membrane and the 
fibres which come from the epiglottis. The mucous membrane, 
which will be forced into the w r ound at each expiration, is to be 
seized with a pair of forceps and divided with the bistoury or 



scissors. The epiglottis is next to be drawn upwards with a blunt 
hook; the cavity of the larynx is then exposed so as to admit 
of the introduction of the finger or a pair of forceps, for the removal 
of any foreign substance lodged in it. 

In case a fistulous orifice is left on the removal of the canula 
after tracheotomy, it is to be closed by a plastic operation — either 
by sliding a flap of skin over the orifice after it has been made 
raw, or by inserting the flap as a plug into the opening, and fasten- 
ing it there with a hare-lip suture. 

(ESOPHAGUS. 

The oesophagus is a long, muscular canal, flattened from before 
backwards, nearly an inch in diameter when moderately distended, 
but susceptible of much greater local dilatation. It is a continua- 
tion of the pharynx downwards ; as it descends in the neck it 
inclines a little to the left of the middle line of the vertebral 
column, and keeps this inclination till it terminates in the cardiac 
orifice of the stomach, immediately after it has passed through its 
proper foramen in the diaphragm. In the upper third of its course 
it is immediately behind the trachea — in its lower two-thirds in 
front of the aorta. When its cervical portion is distended, as in 
the act of deglutition, the tube is opened by the advance of its 
anterior wall, which at the same time makes pressure against the 
yielding membranous structure at the posterior part of the trachea, 
so as to occasion, when its distension is unduly great, more or less 
sense of suffocation. At two portions of its course, the oesophagus 
may suffer a spasmodic narrowing, independent of any permanent 
or organic stricture ; viz., its upper orifice, where it comes off" from 
the pharynx immediately behind the cricoid cartilage — and at its 
gastric or cardiac orifice. 

CATHETERISM OF THE OESOPHAGUS. 

This operation is required for the fulfilment of various indica- 
tions; the removal of foreign bodies — the dilatation of strictures — 
and for the purpose of throwing fluids into or the removing them 
from the stomach. The instruments employed in catheterism are 
introduced either by one of the nostrils or by the mouth. 

Introduction by one of the nostrils. — This is to be resorted to 
when the catheter or stomach tube is to be left long in place, or 
there are cogent reasons against its introduction by the mouth. If 
intended to be carried into the stomach, it must be from two to two 
and a half feet in length. The patient is to be seated with the 
head thrown back ; the tube, held like a pen, is then to be pressed 
slowly through the nostrils till it strikes against the posterior wall 
of the pharynx. If it does not turn of itself downwards in the 
direction of the pharyngeal passage, the surgeon introduces the 
fore finger of one hand through the mouth so as to give the point 
the proper direction, while with the other hand the introduction 
is continued through the nose. As the point approaches the 
larynx, eare must be observed that it is directed well backwards, 
so as not to enter the glottis, which accident, if it take place, would 
be made known by a sense of suffocation, cough, and the passing 
of air through the tube. As the instrument in its descent reaches 
the upper orifice of the oesophagus, it will encounter resistance 
from the spasmodic contraction of the muscular fibres of the part. 
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The surgeon should then pause for a moment, until the spasm 
subsides, when the instrument maybe passed with a gentle effort, 
and readily carried on into the stomach. The operator should use 
the precaution to introduce it slowly forwards, relaxing the pres- 
sure when any resistance is manifested, and if this does not 
speedily subside, retract the instrument slightly and pass it on 
again with its direction a little varied, or with a slight rotatory 
motion given by a twist between the thumb and finger. 

Introduction by the mouth. — The mouth is to be widely opened. 
The surgeon passes his left fore finger down to the epiglottis, so 
as to depress the tongue. This finger will then serve as a con- 
ductor to the sound or catheter, which, when passed over its 
dorsal surface, will be found slipping readily into the pharyngeal 
passage, from whence it is to be carried downwards according to 
the directions above given. The introduction of instruments by 
the mouth is much more easy than by the nostril, and is, as a gene- 
ral process, decidedly the most appropriate. It is the only one 
which admits of the passing of metallic or wax bougies for the 
dilatation of strictures of the oesophagus, or the gula forceps, 
hooks, or probangs for the removal of foreign bodies. If the em- 
ployment of the stomach tube be rendered necessary by a wound 
which has involved the lower portion of the pharynx or the upper 
part of the oesophagus, the point of the instrument is apt to hitch 
against the lower segment of the cut. Under these circumstances 
I have found it necessary to support the lower lip of the divided 
gullet with a pair of forceps while the tube was passed by. When 
fairly introduced into the stomach, it is very easy with the stomach 
pump, or even with an ordinary syringe of large size, the nozzle 
of which should fit well in the free end of the tube, to draw out by 
suction the contents of the stomach, and wash the organ free of 
noxious materials by the alternate injection and withdrawal of warm 
water or some appropriate aqueous solution. If the object of the 
catheterism is to supply the patient with nourishment, this is to 
be thrown in in nearly a similar manner, by gentle injection with 
the syringe. Under many circumstances, as that of a wound or 
stricture at the upper part of the passage, it will be unnecessary 
to have the tube of a greater length than fairly to pass by the 
affected part ; and this shortening of it is especially desirable when 
the tube is to be kept for some time in the passage, as it might 
otherwise irritate the delicate lining membrane at the cardiac 
orifice of the stomach. 

Stricture of the (Esophagus. 

Catheterism for the purpose of dilatation or the application of 
caustics, is resorted to for the cure of this affection. 

Dilatation. — Elastic or wax bougies and catheters have been 
employed for the cure of strictures of the oesophagus, upon the 
same principles as for those of the urethra. Various complicated 
instruments have been devised for the same purpose, as the air 
dilator of Arnott, and the three-branched metallic dilator of Mr. 
Fletcher, but the use of the simpler instruments above mentioned 
has been found in general the most advantageous. In cases of 
simple muscular narrowing of the passage, the employment of 
the oesophagus bougie or catheter, introduced by the mouth, will 
commonly afford relief. In an elderly lady, Mrs. W., residing 
at No. 309 Walnut street, who had been for many years affected 
with a gradually increasing difficulty in swallowing, supposed to 



be ow r ing to paralysis of the muscles of deglutition, I succeeded 
by a single insertion of the wax bougie in effecting the most 
decided relief. The narrowness was found at the pharyngeal 
orifice of the oesophagus, and was so extreme, that none but 
minute particles of food or fluid in spoonful doses could be passed 
into the stomach ; frequently after the conclusion of a meal, the 
food would be found to have lodged above the stricture, occa- 
sioning so much inconvenience as to cause the patient to dislodge 
it by the insertion of a finger into the throat. The bougie en- 
countered considerable resistance at the strictured point ; in a 
few minutes after the removal of the instrument, the patient to 
her surprise was enabled to drink off* a tumbler of flaxseed tea 
with entire freedom, and on the same day took her meals without 
apparent inconvenience. 

More usually, however, even in strictures of this description, it 
will be found necessary to repeat frequently the use of the bougie 
before the obstruction is overcome. Unfortunately, simple mus- 
cular narrowing forms but a small proportion of the cases of oeso- 
phageal stricture. In most instances, the constriction of the passage 
will be found the result either of tumours that press upon the outer 
wall of the oesophagus, or of some degeneration of its inner struc- 
ture, susceptible only of temporary alleviation from the use of 
dilating instruments, which, under such circumstances, must be 
used with great caution for fear of causing a rupture of the tube, 
which, as stated by Sir C. Bell, has occasionally taken place. 

Cauterization. — From the experience of Paletti, Home, Sir C. 
Bell and Mr. Macilwain, it would appear that the application of 
lunar caustic might be made with advantage to those forms of 
stricture of the oesophagus, dependent upon induration from 
chronic inflammation. In strictures the consequence of degene- 
ration, the use of the caustic could, however, rarely fail to be 
injurious ; and in the former class of cases, the employment of the 
bougie would furnish a fair prospect of relief. From the diffi- 
culty of diagnosis, and for the reasons above stated, the cauter- 
izing practice has been received with but little favour. Paletti 
cauterized the passage with a roll of linen steeped in a caustic 
solution, and introduced on the end of a flexible whalebone stalk, 
like that of the ordinary probang. A small piece of the solid 
lunar caustic inserted into the end of the common oesophagus wax 
bougie, in the manner of Sir E. Home, is considered the most 
appropriate method of cauterization. 

Removal of foreign bodies from the (Esophagus. 

Foreign bodies of various description may be lodged in the oeso- 
phagus. The symptoms to which they give rise, and the indica- 
tions for treatment, will vary according to their nature. There 
are three methods for their removal by manipulation through the 
oesophagus. — Propulsion into the stomach, extraction by the intro- 
duction of instruments through the mouth, and a third, which 
consists of an incision into the oesophagus (CEsophagotoray). 

Propulsion. — When the obstruction consists in the lodgment of 
an alimentary substance, arrested in consequence of its forming 
a bolus of too large size, or from the deficiency of the proper 
lubricating secretions of the passage, or in consequence of a tem- 
porary spasm of the circular fibres, the operator, unless the neces- 
sity for relief is urgent, should defer for some hours any decisive 
course of action, inasmuch as the substance, from its digestibility. 
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becomes softened on its surface so as ultimately to be driven into 
the stomach by the proper muscular contraction of the tube. In 
temporary obstruction of this sort, slight taps upon the back and 
the ingestion of mucilaginous or oily liquids will often be found 
useful in facilitating its removal ; or, these failing, an attempt may 
be made to dislodge the impacted mass by exciting efforts at 
vomiting either by tickling the throat, or gargling with an emetic 
solution. As a final resort, the operator may force it inward to 
the stomach by the use of a probang, an instrument which con- 
sists of a flexible strip of whalebone, with a piece of sponge or a 
roll of linen securely attached to it as a head. In some instances, 
when the alimentary substance is not deeply lodged, it may 
answer better to remove it by the following process. 

Extraction. — If the body is of an indigestible or irritating na- 
ture, as a piece of wood, coin, pin, etc., an effort should be made to 
extract it through the opening of the mouth and pharynx. If it 
be lodged in the pharynx, or at the upper orifice of the oesophagus, 
it may be readily removed with the fingers or a pair of curved gula 
forceps. 

If the foreign body be more deeply lodged in the oesophagus, 
its removal will be found more difficult. Various instruments are 
under such circumstances employed. One of those commonly 
used, consists of the probang, with the sponge-head elongated, 
and passed down without being previously imbued with fluid, 
with the hope of getting it below the foreign substance ; if suc- 
cessful in this attempt, it is to be allowed to rest for a few mo- 
ments till the sponge becomes expanded by soaking up the secre- 
tions of the part, and then retracted so as to bring with it the 
foreign body. The difficulty of getting this instrument past the 
impacted substance is such that it will be found more likely to 
propel the substance forwards towards the stomach. Various 
other contrivances have been attached to the whalebone stalk ; 
a silk bag, a movable blunt hook, loops made of bent silver or 
brass wire, or bristles or thread or narrow ribbon. A long single 
or double wire, smoothly bent into the form of a hook at the en- 
tering end, occasionally answers a good purpose, and especially 
for the extraction of a piece of coin. With instruments of this 
description, extraction may sometimes be effected, but in general 
greater success will attend the use of such as are calculated to 
grasp the substance. The best of these, even when the body is 
deeply lodged in the oesophagus, is the long-branched gula for- 
ceps, devised by Dr. Henry Bond, of this city, and described in 
the North American Medical and Surgical Journal for 1828. The 
peculiar advantage of this instrument consists in the long narrow 
curved blades meeting by convex surfaces, serrated on the middle 
line so as to be incapable of doing injury to the walls of the tube, 
while they lay firm hold of any substance over which the opened 
blades can be slid, and allow it, in case it be an oblong body like 
a pin, to revolve so as to present its long axis parallel with that 
of the tube. Other instruments have been invented for the same 
object, — such, for instance, as a tube with a stilet moving in the 
centre, and made either to throw out over the substance to be 
removed a three-branched forceps like the lithotritic forceps of 
Civiale, or to pass below it, and spread out its branches like the 
inverted ribs of a parasol ; but the author has met with none equal 
to the forceps of Dr. Bond in regard to simplicity of construction 
or convenience for general use. 



CESOPHAGOTOMY. 

This operation, which fortunately is one that is but rarely 
required, may be performed for the fulfilment of two indications 
— the removal of a foreign body that cannot otherwise be dis- 
lodged, or for the opening of a passage for the introduction of 
alimentary substances in the stomach, with the object of prolong- 
ing life in cases of complete obstruction of the pharyngeal orifice 
of the oesophagus. 

The operation is directed to be performed on the left side of 
the neck, as the tube is there most accessible ; though in cases of 
necessity, arising from any peculiar morbid condition of that side, 
it ,may be accomplished upon the right. The incision should be 
made, as directed by Boyer, between the sterno-cleido-mastoid, 
and the outer edge of the bundle formed by the stemo-hyoid and 
thyroid muscles. If a foreign body is lodged in the oesophagus, 
the tumour it forms will serve as a guide to direct the course of 
the incision ; but even in case a tumour can be felt, and more 
especially when the operation is performed for organic stricture; 
it is important to introduce an oesophagus sound or bougie by 
the mouth, so as to project the side of the oesophagus, and render 
its position obvious to the surgeon. In the removal of foreign 
bodies, many surgeons employ a hollow canula, with a dart stilet 
that can be forced from the interior through the wall of the 
oesophagus after the external incision has been made. Vacca 
Berlinghieri devised an instrument for the purpose, in which the 
dart stilet was grooved upon one side so as to direct the point of 
the bistoury in the incision of the tube, in the manner in which 
it follows the grooved staff in the cut for stone. 

Operation. — The patient is to be placed semi-recumbent on a 
narrow bed, with the head reversed toward the right side. The 
operator stands upon the left of the patient. An incision two 
and a half to three inches long is then made through the skin and 
superficial fascia along the groove between the sterno-cleido- 
mastoid and the sterno-thyroid muscles, commencing two fingers 
breadth above the sternum. The deep layer of fascia between 
these muscles is to be opened on the grooved director, and the 
muscles themselves separated with the end of the director, the 
finger, or the handle of the scalpel. To facilitate this operation, 
the surgeon depresses with his left hand the edge of the sterno- 
mastoid, and an assistant placed at the right draws gently in that 
direction the whole mass of the larynx and trachea, including the 
inner border of the wound. The omo-hyoid muscle now comes 
into view, and must be drawn backwards out of the way or 
divided across on the director. The cellular tissue is to be fur- 
ther separated till we get to the bottom of the groove, at the outer 
side of which will be found the sheath including the carotid 
artery, the jugular vein and the par vagum nerve, which, as well 
as the sterno-mastoid, the surgeon is to press outwards with his 
left hand. At the inner margin of the wound, the edge of the 
trachea and the thyroid gland may now be seen, and below these 
is the oesophagus, recognizable by the rounded prominence it 
forms, its muscular aspect, and the contraction into which it is 
thrown when the patient makes an effort at deglutition. If dis- 
tended by a foreign body, or protruded by a sound passed from 
the mouth, the oesophageal tumour will now project into the cavity 
of the incision. If the sound has been introduced, the puncture 
is to be made over its end ; if the sound with the dart stilet, this 
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is now to be forced through the wall, and the tube opened by its 
side. In ease no sound has been employed, the puncture may be 
made at once over the rounded prominence of the tumour. A 
discharge of mucus following the puncture shows that the cavity 
of the tube is opened. The wound may then be extended down- 
ward with the scissors or a probe-pointed bistoury, to a sufficient 
extent to allow of the introduction of a finger or a pair of forceps 
for the extraction of the foreign body. 

Dressing. — The lips of the incision are to be gently approxi- 
mated, and merely covered with simple dressings. No sutures 
or adhesive straps are to be immediately applied, on account of 
the deep-seated suppuration liable to follow, as well as from the 
fear of ulceration or gangrene which may ensue when the tube has 
suffered severely from the long-continued distension to which it 
has been subjected. In the course of a day or two, if there is no 
counter-indication, the wound may be completely closed with 
adhesive straps or sutures. The stomach tube is to be inserted, 
to prevent the escape of any alimentary matter or drinks by the 
orifice of the wound, and should be kept in place for five or six 
days, or until union has had time to take place in the line of 
incision, in order to diminish the risk of an oesophageal fistula. 



VI. OPERATIONS UPON THE THORAX. 

The special operations described upon this region consist of 
those for the removal of the Mammary Gland, and of those for 
effusions into the cavities of the Pleura and Pericardium. 

EXTIRPATION OF THE MAMMARY GLAND. (PL. LVI. P.o. 12.) 

The removal of the breast is at limes considered necessary in 
several benign or non-malignant affections, as well as those which 
are of a scirrhous or encephaloid character. In regard to the 
former class, extirpation with the knife is only to be resorted to 
after every judicious effort by general and local treatment has 
been found unavailing for their removal. In respect to the class 
of malignant affections of the breast, which of all others has been 
the most frequent cause of this operation, there has always been, 
from the period of Celsus to the present moment, great discord- 
ancy of opinions as to the propriety of its performance. The ex- 
perience of intelligent surgeons of the present day is so directly 
adverse in relation to this operation, that it is impossible to recon- 
cile their statements, except upon the supposition that all have 
not been equally careful in the rejection of such cases as the better 
informed of all practitioners now consider to counter-indicate the 
operation. Though the sweeping assertion of Monro, Delpech and 
others, that local cancer is a mere symptom of a general cancerous 
diathesis, is considered in the main untrue, every experienced 
practitioner must be constrained to admit, that many instances 
do occur in which the local and general affection can scarcely be 
separated in point of time, and that in many others, the system 
so soon becomes contaminated after the manifestation of a local 
cancer, as to leave but little chance for the thorough extirpation 
of the evil. On the other hand, it is equally well ascertained, 
GS 



that cancer of the breast as well as other portions of the body, 
does arise from purely local causes, and exists for months or years, 
or even (as in the form of horny or ligneous scirrhus, several 
times noticed by the author, though such cases must be considered 
rare), during the greater part of a long life without impairing the 
condition of the internal viscera, or developing the peculiar straw- 
colour of the complexion pathognomonic of the cancerous diathe- 
sis. Instances of exception, such as noticed above, have been 
arrayed as an argument against extirpation, especially of cancers 
in this region; but the argument is not one of much force, inas- 
much as complete success is sometimes known to attend the ope- 
ration, and it would be difficult to show that in the very cases 
alluded to, a similar favourable result would not have followed 
the use of the knife, and the operation for their removal upon the 
whole been a more judicious course than leaving the patient more 
or less exposed for years together to the risk of a constitutional 
affection. 

There is no question, however, that the indiscriminate ampu- 
tation of cancerous mammae, at all ages of life and in all their 
various stages of development, would be a most nefarious rule of 
practice, and that it would be far better for such as do not judi- 
ciously select such cases only as offer a fair chance of recovery 
after extirpation, to trust altogether to the influence of therapeutic 
remedies. The limits of this work forbid a full discussion of this 
most important subject, and it must suffice to state the general 
fact, which no one will gainsay, that perfect recovery occasionally 
takes place after the removal of a cancerous breast, but that in the 
greater number of cases a return of the disease is to be expected, 
either at the site of the cicatrix, or upon some of the internal 
viscera. The operation will consequently in many instances of 
local affection be justifiable, as it is easily and quickly practised, 
and but little painful. The essential principle in reference to its 
success, is to remove the cancerous breast, while it yet forms a 
well-circumscribed and local tumour. If it has involved the 
chain of axillary glands, and especially if it has become adherent 
to the pectoral muscle, or has formed an open ulcer, the chances 
of success, even when there is a prospect of removing apparently 
all the tissue affected, will be considerably impaired, and the ope- 
ration ought not to be undertaken without a candid statement on 
the part of the surgeon of the liability of the patient to suffer sooner 
or later a return of the affection. 

Operations, however, done even under these circumstances by 
the author's surgical friends, and by himself, have in some in- 
stances been entirely successful, and in other cases, served so far 
as all human reason could show to diminish suffering and prolong 
life. But when the disease has involved the substance of the 
pectoral muscle, or the rib, or a large portion of the integument, or 
the tissues at the top of the axilla, and especially if there be reason, 
from cough and from physical examination, to suppose that the 
organs of the chest are involved, or when the straw-colour of the 
skin, and other general signs of the cancerous cachexia are appa- 
rent, the operation should be altogether proscribed. It may in- 
deed be stated as a general proposition, that it is only when the 
scirrhus of the breast forms a movable tumour, which under all 
rational therapeutic methods of treatment continues to advance 
and threatens to involve the general system, that it can with per- 
fect propriety be removed by an operation. 
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The destruction of cancerous tumours of the breast with caus- 
tics, and even with the paste of the chloride of zinc — an article 
for a time so much lauded in these cases — as well as the attempt 
to remove them by systematic compression, as practised by Young 
and Recamier, have in general been abandoned, as they were 
found to present no advantages over the removal with the knife: 
the treatment required being necessarily protracted, infinitely more 
painful, just as liable to be followed by a return of the disease, 
and without the same certainty of arresting the direct progress of 
the affection. 

Operation. — The patient may be seated on a chair, or laid upon 
a bed, supported by an inclined plane made of pillows, so as 
to keep the head and chest elevated. The arm of the diseased 
side is to be raised and rotated outwards to render the pectoralis 
major muscle tense ; the face should be turned towards the oppo- 
site shoulder. The operator sits or stands upon that side of the 
patient upon which the operation is to be performed. An assist- 
ant supports the head of the patient, and may make pressure with 
his thumb upon the subclavian artery between the scaleni. With 
the other hand he may, if he is adroit, compress the arterial branch- 
es divided during the operation, provided the pressure on the 
subclavian should not suffice to completely check the flow of 
blood ; or another assistant may be placed at hand for the latter 
object, unless the operator should prefer, as is the practice of Dr. 
Jacob Randolph — a most judicious surgeon of this city — to pause 
and tie the vessels as they are divided, with the double object of 
diminishing the waste of blood, and avoiding the risk of second- 
ary hemorrhage, which sometimes arises from the retraction of the 
vessels and the inability to find them at the conclusion of the ope- 
ration, when they have temporarily ceased to bleed. 

The form of cutaneous incision has been much varied — be- 
tween the crucial, the 1 , the vertical, and the elliptic. The last 



however, is the only one usually found appropriate, as it enables 
us to remove at the first step such portions of the integuments as 
appear diseased, or would be found too redundant to close neatly 
over the wound after the removal of the tumour. The long axis 
of the ellipse should be directed from below outwards and up- 
wards towards the armpit, as this corresponds with the longer 
diameter of the gland and the lower border of the pectoral muscle, 
and enables the operator to extend the opening by a linear inci- 
sion into the axilla over the course of the absorbent vessels, when 
it is desirable to remove the enlarged glands of that region. Hav- 
ing properly placed his assistants, the surgeon now raises the 
breast with his left hand so as to extend the skin below the tumour, 
and makes, from above downwards on the right side, and from 
below upwards on the left, a semi-elliptical incision beneath the 
nipple, concave upwards. Then reversing the breast, he makes 
another similar cut, concave in the opposite direction, and con- 
tinuous by an acute angle with the two extremities of the first. 
The space thus circumscribed should include the nipple, extend 
beyond the limits of the diseased integument, and even when this 
is healthy, embrace as large a portion as would be requisite to 
allow the lips of the wound to fall neatly together after the re- 
moval of the tumour. The surgeon now dissects off the integu- 
ments at the lower edge of the gland, then raises the tumour with 
his left hand and detaches it from below upwards at the line of 
the lower incision, to avoid the embarrassment from the flow of 
blood which would necessarily attend the dissection in the upper 
line of incision. The dissection should be made rapidly and by 
long sweeps, in the direction of the fibres of the pectoral muscle, 
with the bistoury in the sixth position, and the edge kept well 
inclined upon the healthy tissues, of which it is all important to 
remove a part, so as to be certain of getting beyond the limits of the 
affected structure. If the tumour is of medium size, it may be 
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Fig. 1. — The patient is to be placed semi-recumbent, with the head and shoulders raised, (or if it be preferred merely 
seated on a chair,) with the arm raised and abducted. An assistant presses with the thumb of one hand (a) 
upon the subclavian, and with the thumb and fingers of the other (6) closes the orifices of the vessels opened 
during the operation. An elliptical incision has been made through the integuments, and the tumour, which 
has been dissected loose from over the pectoral muscle — first at its lower margin and then at its upper- — is, at 
the period of the operation shown, raised with the left hand of the surgeon (c), and on the point of being 
removed with the knife in his right (d). 

Fig. 2. — This is a drawing taken at one of the operations of the author during the publication of this work. The 
patient is seated in a chair. The chain of axillary glands being enlarged and scirrhous, were removed with the 
tumour. An elliptical incision was made as in fig. 1, with the exception that the upper line of incision was 
carried along the lower border of the pectoral tendon into the hollow of the arm pit. The breast (a) has been 
dissected loose, and used as a sort of handle to draw down the chain of glands (6) connected by the bundle 
of absorbents and some cellular tissue to its outer margin. After the cautious isolation of the glands a ligature 
has been thrown round the pedicle (c) formed by the cellular tissue and vessels, and the knife applied below 
the ligature for the purpose of detaching the diseased mass. A blunt hook has been employed by an assistant 
for the purpose of raising the integuments over the tendon of the pectoral muscle. 

Fig. 3.— Dressing of the wound after the operation in fig. 2.— The tails of the ligatures with which the arteries 
have been tied are drawn out at the lower and inner margin of the wound, as well as the end of a mesh 
introduced between the edges of the wound at the lower end of the incision, for the purpose of allowing a free 
exit to the fluids of secretion. These are confined in place by a short adhesive strap. Five adhesive straps 
are placed diagonally across the chest, to approximate the lips of the incision. 
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entirely detached in this manner from below upwards, especially 
if the patient be semi-recumbent on a bed. But if it be of large 
size, it is best to loosen it as far as convenient from below, and 
finish by dissection at the upper line of incision. As the ves- 
sels spring, their orifices are either to be closed by the fingers of 
an assistant, or tied. A second assistant clears away the blood 
as it escapes behind the track of the bistoury, for the purpose of 
exposing the jetting orifices of the vessels, and keeping the surface 
for incision clearly in view. As soon as the tumour is removed, 
and the bleeding orifices of the vessels secured, the surgeon pro- 
ceeds to make a careful examination in order to ascertain if there 
he any diseased or suspiciously affected structure remaining in 
the surrounding cellular tissue or muscles; and if any such be found, 
he carefully dissects it away. If one or two of the ribs should, after 
the operation was begun, unfortunately be found involved in the 
disease, the affected portions are to be resected with the cutting 
forceps or a Hey's saw. If one of the edges of the rib be but 
superficially diseased, it has been advised to touch it merely with 
the heated iron. 

Removal of the axillary glands. (PI. LVI. fig. 2.) — Such of 
the axillary glands as are supposed to be scirrhous, or are even 
indurated and enlarged, should be taken away. These are found 
in the two directions in which the thoracic absorbents run to the 
glands — at the top of the armpit on the outer surface of the serra- 
tus major anticus muscle, and under the edge of the pectoralis 
minor. They are separated from the axillary vessels and the 
brachial plexus of nerves only by the aponeurosis and a mass of 
cellular tissue which is usually found more or less diseased ; are 
supplied by one of the external thoracic arteries, and require con- 
siderable caution in their removal. A second operation, as it were, 
is required for this purpose. It has been advised to detach the 
breast completely, and then make a new incision in the axilla over 
the chain of glands. But no surgeon who has extirpated these 
glands would forego the advantage of preserving them in their 
rope-like connection with the outer end of the breast, for this 
organ, when once detached, can be made to serve as a handle to 
draw them downwards, make them more superficial, and widen 
the space which separates them from the axillary vessels. When 
the glands are to be removed, the operator should therefore be 
careful to preserve their connection with the tumour of the breast. 
As soon as this is loosened so as to be raised from its bed, the 
surgeon makes a linear incision into the axilla from the upper 
angle of the wound along the edge of the pectoral tendon, as 
shown in fig. 2; the arm being raised as far as possible, and 
rotated outwards so as to carry up the vessels of the axilla and 
render the fossa superficial. The skin over the tendon of the 
pectoralis major is to be raised with the blunt hook, and the ten- 
don itself may, as directed by Mr. Fergusson, be partially divided 
with the knife if found to obstruct the dissection for the detach- 
ment of the glands. I have never, however, found this step 
necessary, though it might be needed, especially if any of the 
glands were enlarged under the edge of the pectoralis minor, 
or an attempt was made to dissect away the lower axillary chain, 
without observing the precaution to keep them in connection with 
the loosened mammary tumour. The chain of glands must be 
separated from their connection as far as possible with the finger 
or the handle of the knife, using the point of the knife with cau- 



tion to detach here and there some more resisting cellular bands. 
When the uppermost affected gland is loosened, care should be 
taken, in order to avoid hemorrhage from the vessels, (which, 
when divided, would retract so as to be difficult to discover,) to 
apply a ligature, as shown in the drawing, just above the point at 
which the final separation of the diseased structure is made with 
the knife. 

Dressing. (Fig. 3.) — This ordinarily is very simple. The tails 
of the ligatures are to be brought out at the lower angle of the 
wound along with the end of a small greased compress, which 
should be inserted for the purpose of favouring the exit of such 
fluids as may form in the hollow of the wound. The blood is to 
be carefully cleansed away with the sponge, and the lips of the 
incision approximated with five or six strips of adhesive plaster. 
Lint spread with cerate, and a soft thick compress, are to be laid 
over the wound, and the whole secured to the chest by a roller 
applied with moderate tightness, and kept from slipping by a few 
turns over the shoulder. If the skin prove a little too redundant, 
so as to pucker when flattened out under the use of the straps, the 
lips of the wound may be adjusted with a few sutures in place of 
the straps. In case the skin, in consequence of its being diseased, 
has been removed to such an extent as to leave a gap in the dress- 
ing, it has been directed by Lisfranc to dissect it up further back, 
till the flaps by stretching may be made to meet under the use of 
the adhesive straps. The plan of M. Martinet, which consists in 
dissecting up a flap of skin from the neighbouring parts, and turn- 
ing it in at once so as to fill up the gap, as in one of the plastic 
processes, is considered preferable to the proposition of Lisfranc. 
If, after the removal of the glands, there should, as sometimes but 
not always happens, be oedema of the corresponding extremity, it 
will be necessary to make friction with a mild liniment, and apply 
a roller upwards from the hand. 

EMPYEMA. 

This term is varied from its proper etymological signification, 
and applied to every collection of fluid — air, water, pus, or blood 
— in the cavity of the chest, which, in defiance of all remedial 
applications, continues stationary or increases in bulk. The most 
common perhaps of these, that which is most fatal usually in its 
issue, and which the term empyema more properly implies, is an 
effusion of purulent fluid. This may take place into the pleural 
cavity from several sources, and the lungs from their yielding 
nature, offer but little resistance to its accumulation. It may be 
derived either from sources remote from the cavity or from the 
surface of its lining membrane. Abscesses of the mediastinum, 
vomicae of the lungs, or phlegmonous abscesses of the lungs or 
liver may gradually, by perforating the tissues which separate 
them from the pleural cavity, discharge their contents into this 
space, a result particularly liable to take place from the tendency 
to a vacuum produced in the thorax during the act of inspiration. 
In chronic or subacute inflammations of the pleura, either com- 
mencing in a latent form in subjects where the sympathies are so 
obtuse as not to reveal it in its early stages to the patient or his 
attendant — or in acute inflammations, which, ceasing to excite 
pain or to disturb greatly the action of the organs, instead of dis- 
appearing entirely, have subsided into the chronic form — the serous 
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membrane of the thorax may be so perverted as to perform the 
office of a mucous lining, and discharge gradatim a purulent fluid 
for which there is no natural outlet. The deposition of the secre- 
tion, considered in itself, though exhausting to the economy, is 
n< wr directly fatal. But in the end the fluid, if it accumulates 
in gnat quantity, will occasion distress from its gravitation upon 
the diaphragm, may produce hectic symptoms, displace the heart 
and the lungs, and thus embarrass the two most vital functions, 
those of circulation and respiration. In contemplating the chances 
of recovery from this disease, everything will appear to depend 
upon the origin of the inflammation which gives rise to the secre- 
tion — whether it is an idiopathic affection of the pleura, or whe- 
ther it is secondarily induced by a neighbouring disease in the 
lungs or liver. Even under the most favourable circumstances, 
when the cause of the disease is found in the pleura, the event 
must necessarily sooner or later be fatal, unless the matter is dis- 
charged by spontaneous ulceration through the walls of the chest, 
or the surgeon takes measures to procure its evacuation. 

Surgical and pathological anatomy. — In the healthy state of the 
thoracic viscera, the lungs are always more or less filled with air, 
are in complete contact with the walls of each pleural sac, and 
descend at their lower and outer edge to within two or two and a 
half inches of the lower border of the thorax formed by the infe- 
rior ribs. The diaphragm, which gets its proper muscular attach- 
ment from the cartilaginous border of the thorax, is nevertheless, 
as it is reflected upwards, adherent by cellular tissue to the inner 
face of the ribs as far as the line to which the lower and outer 
edge of the lung descends. Thus, though there is in the healthy 
state no space between the angle formed by the ascending surface 
of the diaphragm and the thoracic walls, and the margin of the 
lung, one will be found to exist when the diaphragm is depressed 
at its place of attachment to the ribs, by an accumulation of fluid 
in the cavity of the chest. If the effusion take place to much 
amount, the fluid makes room for itself by a gradual compression 
of the lung of the same side towards its root; in some extreme 
cases, effacing by this means the areolar structure of the lung, 
filling completely the cavity of the chest, and pushing the heart 
and mediastinum off" in the direction of the other pleural cavity. 
Until the cavity of the chest becomes fully distended, the upper 
line of the fluid will be found, in obedience to the laws of gravi- 
tation, (unless it be confined, as it were, in cysts, by adhesion 
between the adjoining surfaces of the costal and pulmonary pleurae, 
or by layers of false membranes,) transverse to the chest in the 
upright, and vertical in the recumbent posture of the patient. 
Not unfrequently the inner surface of the pleura will be found in 
these cases covered by a thick laminar effusion of false membrane. 
As soon as the compression of the effused fluid becomes so great 
as to suspend the action of the lung, the thoracic cavity itself 
becomes expanded ; this is called effusion with dilatation. 

From the improved means of diagnosis now possessed in re- 
ference to these affections, we are able to determine with very 
considerable precision, the causes, the seat, as well as the exact 
limits of every pleuritic effusion. It is only after the careful em- 
ployment of these measures, that the surgeon is to determine as to 
the propriety of an operation, or the appropriate place for its per- 
formance. If the effusion is encysted, as it may be in any part of 
the walls of the chest, or there is an external pointing or protrusion 



accompanied with cutaneous inflammation, the point for the ope- 
ration is fixed, and is then called the place of necessity. But when 
the effusion is not thus restricted, the place, of election for the 
puncture is at the will of the surgeon. Of the operation at the 
latter place, it will be necessary further to treat. 

Place of election. — What part of the chest should be selected 
for the puncture, has been a point of much controversy among 
surgeons. Almost any portion of the side between the fourth and 
eleventh intercostal spaces may be made to answer, but the go- 
verning rule should be to select that at which there is the most 
unequivocal evidence of the existence of the effusion. The older 
surgeons were in the habit, from the peculiar arrangements of the 
external muscles, of selecting the space between the fifth and 
sixth or sixth and seventh ribs, on the antero-lateral aspect of the 
chest, where the digitations of the serratus major anticus and the 
external oblique muscles meet, as there is here the smallest amount 
of tissues to divide, and the fluid may readily be discharged by 
the puncture, provided the patient be inclined upon the side. But 
this reasoning is of little moment, inasmuch as the thickness of 
the walls is in no part great, and more advantage will be derived 
from a puncture at a depending part of the distended cavity, from 
the readier outlet afforded to the fluid in all positions of the trunk. 

French surgeons in general, and the experience of the author 
leads him wholly to coincide with their views, direct the puncture 
to be made in either the eighth or ninth intercostal spaces on the 
right side, or the tenth or eleventh on the left. The desired place 
for puncture is usually readily determined by counting the spaces 
from below upwards. But in case this should be rendered difficult, 
from the obesity of the subject, or from extensive oedema, it will 
answ r er to enter the trocar at a point five fingers' breadth below 
the inferior angle of the scapula, or three fingers' breadth above 
the cartilaginous border of the thorax, and as nearly as may be at 
the junction of the posterior third with the anterior two-thirds of 
the walls of the cavity — in front of the latissimus dorsi. 

Modes of operation. 

There are two modes of performing the operation — incision with 
the bistoury, or puncture with a trocar. It may moreover be ob- 
served that in cases where the empyema has shown a disposition 
to point, it has been opened with a lancet like any other abscess, 
the only peculiar precaution requisite being that of preventing the 
introduction of air during the act of inspiration. 

1. Incision. (Usual process.) — The patient is to be seated or 
partly reclined on the sound side, and the arm elevated in order 
to make the soft part tense over' the side of the chest. The sur- 
geon stretches the skin between the thumb and first two fingers of 
the left hand, and makes an incision an inch and a half long over 
the edge of the rib, which is immediately below the space that 
he intends to open. He then raises the upper lip of the incision, 
and divides in succession, just above the edge of the rib, the layers 
of muscles as they come in view, feeling with the left fore finger 
whether there be any artery in the way that it is necessary to 
avoid. As soon as the pleura is exposed, the patient should be 
directed to make a full inspiration ; this usually causes the pleura 
to bulge between the lips of the wound, so as to render it more 
readily punctured with the knife, which should be directed ob- 
liquely upwards and inw r ards. If distinct fluctuation is still felt 
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•with the finger, and the pleura does not protrude, it is owing to 
its being thickened by layers of false membrane on its inner sur- 
face ; the use of the knife may still be cautiously continued, and 
the layers, if they are thick, finally opened by pressure obliquely 
upwards with the end of the finger or the handle of the scalpel. 
If in this way we do not readily reach the cavity of the abscess, 
the lung is in all probability adherent to the costal pleura at this 
place, and it becomes necessary for he operator to close the 
wound and make a puncture at another point. An error of this 
description with the improved means of diagnosis we now possess, 
is, however, readily avoided. When the opening is made, the 
fluid is to be allowed gradually to discharge itself, unless the 
patient becomes faint from the sudden relaxation of pressure, 
when the finger or a compress may be temporally applied upon 
the orifice. If the flow is interrupted by flocculent masses of 
lymph or grumous blood , the passage may be cleared with a probe. 
At the conclusion of the operation it has been advised to carry a 
mesh of linen or charpie into the wound, to serve as a conductor 
for the escape of the remaining fluid or such as may subsequently 
form. If the re-accumulation occurs rapidly, it is necessary to 
separate the lips of the wound again in the course of a few days, 
to allow the free evacuation of the fluid. Some surgeons have 
directed the orifice in the pleura to be made of large size ; but 
this, as w r ell as the introduction of the mesh, is by most judicious 
surgeons considered hazardous, since the entry of air into the 
cavity of the chest, which it would almost necessarily involve, 
would in all probability prove injurious, especially in purulent or 
sanguineous effusions. 

After the operation, the general state of the patient and the 
character of the fluid discharged, must be carefully observed. If 
the respiration becomes more free, and the pus, in the course of a 
few days, is found of thicker consistence, free of odour, and at 
the same time less abundant, there is a fair prospect of a cure. 
But if, on the other hand, the discharge becomes thinner, more 
abundant, and more fetid, and the constitutional symptoms are 
more strongly marked, the prognosis is unfavourable. In the latter 
case, in which there is reason to fear that the vitiated secretion 
may be taken up by the absorbents, it has been recommended by 
MM. Billeret and Recamier to resort to the ancient practice of 
washing out the cavity with injections of warm water or mucilagi- 
nous or astringent solutions. In all cases in which the mesh is 
inserted, it is necessary to w r ait till all the tendency to the forma- 
tion of fluid ceases, before the wound is allowed to close. 

Such is the process commonly advised for paracentesis of the 
chest, whatever be the nature of the fluid collected. In regard to 
the success attending it, there are among different writers the 
most discordant statements — a certain evidence that in by far the 
greater number of cases the prognosis must be unfavourable. 
Some practitioners prefer to this continued discharge through an 
orifice kept open for the purpose, the evacuation of the fluid by 
successive operations, allowing the orifice to close after each punc- 
ture, as is the ordinary practice in ascites. But this method is 
considered objectionable, as it requires frequent repetition, in 
consequence of the unyielding nature of the thoracic walls and 
the slowness on the partof the lungs to re-expand when they have 
been held for a long time in a state of compression. 

Process of the author. — The author has been led to adopt the 
69 



following modification of the process above described, as one 
guarding more certainly against the entry of air into the thoracic 
cavity, and enabling the operator for any requisite length of 
time to maintain a daily evacuation of the fluid without a con- 
stant offensive discharge over the side of the chest. A case treat- 
ed with perfect success by this process will be found described 
by the author in the Am. Journ. of Med. Sci. for 1833. It con- 
sists first in making, near the lower boundary of the distended 
cavity, a valvular opening for the outlet of the fluids, which was 
so much insisted on by the ancient surgeons. The skin is to be 
well drawn upwards from below, and the integuments incised 
over the middle of the rib below the intended place for puncture. 
The divided edge is now to be further raised with a blunt hook 
so as to expose the intercostal space above. After the division 
of the outer layer of muscles and the first range of intercostals, 
the fluctuation of the fluid can usually be distinctly perceived; a 
good-sized trocar is then to be pushed into the cavity of the chest 
obliquely upwards, so as to avoid all risk of injury to the dia- 
phragm. After the evacuation of the fluid the flap of integuments 
will be found to form a valvular fold, extending from an inch and 
a half to two inches below the opening into the pleural cavity. 
The wound is to be dressed with a compress and bandage. A 
slight leakage of fluid from the chest prevents union by first inten- 
tion, or at least so far retards it that on the following day a female 
silver catheter may be insinuated under the valvular fold of skin 
into the cavity, so as to let off a portion of the re-accumulated 
fluid. By employing the catheter in this way, at first daily and 
then at longer intervals, the track is kept fistulous, and yet retains 
so completely its valvular properties, that in inspiration it will be 
found when uncovered to sink in over the place of puncture, with- 
out allowing a particle of air to enter the chest. By this means 
a frequent discharge of the secreted fluids is kept up, and the lung 
is placed under the best circumstances for its gradual dilatation. 
In the course of a few weeks the patient is able to draw off the 
fluid by the use of a gum elastic catheter, which should be car- 
ried along the passage without a stilet. In purulent effusions it 
may be necessary in this way to keep the orifice open for many 
months, before the discharge ceases, or the cavity previously 
formed, becomes effaced by the gradual expansion of the lung, 
the rising of the diaphragm, and the sinking in of the ribs, the 
principal means by which this change is effected. 

2. By puncture. — Velpeau has proposed to evacuate the fluid 
by a direct plunge with the bistoury through one of the intercostal 
spaces, nearly as in opening an ordinary abscess. This would 
in many cases be necessarily attended with some risk of injury 
to the lung, whether it be free or adherent, and is considered 
an objectionable proposition. 

With the trocar. (Usual process.) — The integuments are to be 
drawn strongly upwards with the left hand, and the trocar pushed 
in obliquely upwards immediately over the upper edge of one of 
the ribs. In ordinary cases, even with this oblique direction of 
it, the trocar, when buried to the extent of an inch, is found to have 
entered the cavity. The length of the route may, however, be 
increased by the obesity of the subject, by the infiltration of air or 
water under the skin, or from the existence of layers of false mem- 
brane upon the pleura. If, after making the necessary allowance 
for these occurrences, the point of the trocar is not found to move 
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freelj as it ordinarily does when it has entered a cavity, the instru- 
ment, if pushed on farther, should, in order to diminish the risk 
of wounding the lung, be turned still more directly towards the 
point, which, from the physical examination of the chest, is con- 
sidered the centre of the accumulation. If, however, after pro- 
ceeding cautiously in this way, the surgeon does not speedily 
strike the cavity, in consequence of the lung being found adhe- 
rent at this point to the ribs, it will be more prudent for him to 
retract his instrument and repeat the puncture at another part of 
the chest. After the evacuation of the liquid, the canula — slightly 
retracted and with a plug in its outer orifice — is directed to be left 
in the wound for the purpose of repeating the process of evacua- 
tion. 

.M. Baudcns employs a curved canula, with two stilets ; — one 
sharp-pointed, for the purpose of introducing the canula; and 
another, which serves the purpose of a temporary plug. The 
curved form of the canula is well suited for the purpose of being 
retained in the wound. The chief objection to this process is the 
risk of the introduction of air into the chest. Several surgeons — 
Walsh, Bonnet, Guerin, Sanski, etc. — have proposed measures 
for removing by an exhausting apparatus, the fluid from the chest 
after the introduction of the canula ; a syringe used as a suction 
pump, and a canula provided with a stop-cock, are the apparatus 
that has been most commonly employed for this purpose. 

Terebration of one of the ribs. — M. Reybard, of Lyons, has 
revived the practice noticed in the works of Hippocrates, of eva- 
cuating the fluid of empyema by an opening formed in one of the 
ribs. An incision is to be made so as to expose the rib, and from 
this a central piece is to be removed with a small trephine or a 
drill. Into this opening a small canula is to be neatly fitted, so that it 
will remain securely fixed when screwed in. The pleura is then 
to be punctured at the bottom of the opening in the rib, and the 
canula, which had been previously fitted, inserted so as to give 
exit to the fluid. To allow the fluid to dribble away as fast as it 
is reproduced, without risking the introduction of air into the 
cavity, several means have been devised by M. Reybard, the 
best and most simple of which is said to be the following. The 
intestine of a cat, several inches Long, previously moistened so 
that its sides will fall together and efface its cavity, is to be securely 
fastened to the outer end of the canula. When the fluid of the 
cavity escapes through the canula by its own weight, or as the 
consequence of a muscular effort, it is said to open the cavity of 
the intestine and flow out at its free end — the yielding walls of 
the intestine, which close immediately behind the descending 
stream of fluid, acting as a valve to prevent the introduction of 
air — the risk of which maybe still further diminished if necessary, 
by giving to the piece of intestine some spiral turns. 

There would, in the author's estimation, be reason to fear that 
this terebration of the ribs would be liable to be followed by 
caries. 

Wound of the intercostal artery. 
In case this artery, or one of its large branches, is divided in 
the process by incision, the open orifice should be tied before the 
pleural sac is punctured. If the vessel should have been opened 
in the operation by puncture, a circumstance which is but little 
likely to happen so as to occasion trouble, or by any accidental 



wound of the chest, the bleeding may be arrested by one of the 
two following plans. 

1 . Compression from within outwards by the process of Dcsault. — 
The external orifice of the wound, if not sufficiently large, may 
be slightly dilated. Through the wound, the middle of a fine 
linen compress is to be insinuated into the cavity of the chest in 
the form of a sac. This is to be stuffed from without by charpie. 
The free margin of the compress is then to be drawn strongly out- 
wards, by which means the stuffed cavity of its sac will act as a 
tampon upon the vessel between the ribs, while it leaves a smooth 
surface on the side next the cavity of the chest. Another pad is 
to be laid upon the external wound, over which the edges of 
the linen compress are to be secured. In the course of a few 
days, the apparatus may be removed, by picking out the charpie 
piece by piece from the cavity of the sac, and then extracting its 
envelop. 

2. By ligature. — The simple ligature of the wounded inter- 
costal artery would be, however, incomparably the surest means 
of arresting the bleeding, though, from the risk of injuring the 
pleura and admitting air into the chest, operators have in general 
shunned its performance. When the opening already exists, the 
ligature of the artery — which is a process not particularly difficult, 
though requiring the exercise of great caution — might, it appears 
to the author, with propriety be attempted. The incision of the 
soft parts for enlarging the wound should be made by raising up 
the integuments with the left hand, so as to get a valvular fold 
over the course of incision. The external layer of muscles must 
be divided over the intercostal space. The external intercostal 
muscles must also be raised and opened for the space of a few lines 
on the director; between this and the internal intercostal muscle, 
on the anterior two-thirds of the chest, will be found running the 
artery and the various branches which it sends off. If the trunk 
of the artery is sought for in the region of the posterior third of 
the chest, it will be necessary to divide cautiously both intercostal 
muscles on the director, feeling with the finger that there is no 
branch in the way of the knife, and look for the vessel on the 
surface of the pleura, and close to the under edge of the rib. A 
smooth blunt hook may now be pressed up against the lower edge 
of the rib, for the purpose of compressing the trunk of the vessel, 
and suspending the bleeding. The pleura is then to be cautiously 
separated from the muscles and edge of the rib with the finger, 
and the artery drawn out from the gutter in which it is lodged with 
the point of a curved director, and tied. 

PARACENTESIS OF THE PERICARDIUM. 

This is an operation which has been advocated by some prac- 
titioners, though rarely ever performed. It is well understood 
that accidental traumatic injuries of the pericardium, or even of 
a portion of the substance of the heart itself, are not necessarily 
fatal, yet in the absence of positive experience as to the results 
of tapping the cavity when in a morbid condition, the operation 
would be one necessarily attended by a great weight of responsi- 
bility. In the cases of Desault and Larrey, who both attempted 
its performance, it is believed the sac of the pericardium was not 
opened at all — a serous cyst attached to the mediastinum having 
been punctured by one surgeon, and a portion of the pleural 
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cavity by the other. The acknowledged difficulty of diagnosti- 
cating without risk of mistake the existence of dropsy of this 
cavity, deterred in a great degree the older surgeons from at- 
tempting the operation. This difficulty of diagnosis has, to a. very 
considerable extent, been diminished by the improved means of 
exploration which the science now possesses, so as to remove, as 
believed by some, one of the chief objections that have been urged 
against its performance. That, however, which in the estimation 
of the author should serve most as a counter-indication to the 
operation, is the fact that in dropsy of the pericardium^ without 
organic lesion of the heart, there is always hope of removing 
the fluid by medical treatment, and that where organic lesion 
exists, its performance could at best effect merely temporary relief. 
Two methods have been proposed for its performance^— the per- 
foration of the sternum, and the opening of one of the intercostal 
spaces. 

Surgical anatomy. — In its healthy state the heart is situated with 
its base at the middle line of the thorax and presenting towards 
the right shoulder, and with its apex turned to the left side, so as 
to correspond with a point between the fifth and sixth ribs, from 
two and a half to three inches to the left of the middle line. It 
is covered by the left half of the sternum, and the cartilages of 
the third, fourth, and fifth ribs, with their two intervening inter- 
costal spaces. Exterior to these parts are found the skin and 
superficial fascia, a portion of the origin of .the pectoral muscle, 
and at the fifth rib, the attachments of the pectoralis minor, ex- 
ternal oblique and rectus abdominus muscles. The internal mam- 
mary artery runs down about the third of an inch from the border 
of the sternum, and sends off an external branch through each 
intercostal space. The pericardium, which is lined upon either 
side by the pleura, is attached by its inferior portion or floor to 
the tendinous centre of the diaphragm, and covered on its upper 
and front surface by a part of the left lung. When the pericar- 
dium is distended by a dropsical accumulation,' it presses away 
the lungs in all directions, lowers slightly the diaphragm, and 
extends laterally especially towards the right side, (where, on 
account of the interval of the anterior mediastinum, it meets with 
the least resistance,) so as to bring the point of the heart a little 
nearer to the left margin of the sternum. If there is no adhesion 
between the pulmonary and the pericardial serous lining, the dis- 
tended pericardium may be placed in contact with a broad surface 
of the ribs ; but if, as is most commonly the case where the 
affection is of a chronic nature, such adhesion does exist, the 
thinned margin of the lung may be firmly attached like a cap over 
the pericardium, nearly up to the anterior mediastinum. Should 
this attachment have taken place, there would be risk of wounding 
the lung in paracentesis — a result which occurred in an operation 
by Desault. 

1. Paracentesis by trephining the sternum. — A crucial incision 
is to be made over the left side of the inferior end of the sternum, 
and the cutaneous flaps reverted. The attachment of the pectoral 
muscle is to be loosened with the knife, and turned outwards. A 
piece of the sternum is then to be removed with a large trephine, 
and the posterior sternal aponeurosis below opened cautiously with 
the knife, at a point where the fluctuation of the pericardium can 
be felt; the patient being caused to lean forward to keep the peri- 
cardial sac in contact with the bone. 



2. By perforation of one of the intercostal spaces. — 'Desault 
opened the space between the cartilages of the sixth and seventh 
ribs, and introduced a finger into the wound to distinguish the 
fluctuation of the fluid and serve as a guide to the bistoury. His 
patient died, and it was found on examination that the surgeon 
had opened a serous cyst upon the side of the pericardium. The 
place of puncture in this process is considered to be too low and 
too far from the median line, and is attended by a risk of wounding 
the diaphragm. Senac proposed to make the puncture between 
the fifth and sixth ribs. Baron Larry has suggested a plan of 
getting at the pericardium by opening the triangular space be- 
tween the left margin of the xiphoid appendix of the sternum 
and the cartilage of the seventh rib. The after-treatment in 
paracentesis of the pericardium is the same as in tapping for 
empyema. 



VII. OPERATIONS UPON THE ABDOMEN. 

The operations described under this head consist — 1. Of those 
for Dropsy of the Abdominal Cavity. 2. Of those for Wounds 
of the Abdomen and Intestines; and, 3. Of those for Hernia. 

OPERATIONS FOR THE CURE OF ASCITES. 

The object of the various surgical measures proposed for the 
relief of this affection, is either the evacuation of the fluid by 
puncture, or the promotion of its removal by absorption. The 
fulfilment of the latter object — which has been attempted by a 
resort to compression with bandages, by blisters, and the insertion 
of five or six acupuncture needles repeated at intervals of four or 
five days— is but seldom accomplished. When well directed 
medical remedies fail to cause its removal, the evacuation of the 
liquid by paracentesis is the only practice deserving of reliance. 
It may, conjoined with the continued use of the remedies just 
mentioned, lead in many instances to a successful result when the 
dropsy is purely idiopathic, and should be practised if the swelling 
be large as soon as we are convinced that it has become stationary. 
When the dropsy is symptomatic of an incurable disease of one 
of the abdominal viscera, the operation will still be rendered 
necessary as a palliative measure, though the dropsical distension 
will in general be found sooner or later to return. In the latter 
case the rule of practice is the reverse of that in the idiopathic 
form of the affection ; and the operation is to be deferred until 
the discomfort of the patient renders it necessary for his relief. 
With this tendency to re-accumulation of the fluid, the operation 
may require to be repeated, and the records of the science show 
that it has been found necessary to performit on the same patient 
an almost incredible number of times in an extended series of 
years. 

The trocar, which may be either round or flat, according to the 
will of the surgeon, is the instrument ordinarily used in making 
the puncture. It is to be introduced in the manner described at 
page 13 of this work. Dr. Physick preferred, in paracentesis of 
the abdomen, as a means of diminishing pain, to precede the 
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insertion of the trocar by a vertical puncture with the thumb 
lancet. This modification of the common plan of puncture, the 
author believes highly useful when there is considerable accumu- 
lation of fat below the integuments. The canula, armed with the 
ordinary trocar, should be passed immediately on the withdrawal 
of the lancet. The introduction of the canula on a blunt-pointed 
stilet, as practised by some operators, is an objectionable proceed- 
ing, inasmuch as it is attended with no corresponding advantage, 
and may cause additional pain and irritation if it wanders from its 
route. 

Place of operation. — Among American and English practitioners, 
the linea alba is the point selected, as this involves no risk of injury 
to the epigastric artery, or any other important structure, provided 
that care be taken that the bladder is previously emptied. The 
lower portion of this line would appear preferable as facilitating 
best the discharge of the fluid ; but for fear of injuring the bladder, 
the puncture is made within the space of two or three inches 
below die umbilicus, and exactly in the middle line for the pur- 
pose of avoiding the injury of either of the recti muscles. In 
case of necessity, it may be made at the umbilicus, or in the course 
of the line above the umbilicus, though this, unless the distension 
be great, would involve some risk of injury of the liver, (if this 
organ, as is frequently the case, should be found enlarged,) or of 
the stomach or transverse arch of the colon. French surgeons in 
general follow the practice of Sabatier, and make the puncture in 
the middle of a line drawn between the umbilicus and the ante- 
rior superior spinous process of the left ilium. The epigastric 
artery will usually be found to the inner side of this point, and 
the bladder and uterus at some distance below. It has lately been 
proposed by M. Recamier, to make the puncture in cases of fe- 
males, at the posterior and upper part of the vagina, in order to 
reach the bottom of the peritoneal cavity between the rectum and 
uterus. This method, however, has not proved so successful in 
practice as to warrant its general use ; and the fear of encountering 
the adhesions and displacements so usual in this region, appears 
to present insuperable objections to its adoption. When ascites 
is complicated with congenital hydrocele, it was advised by 
Morand and Ledran to discharge the fluid by a puncture of the 
vaginal tunics, a practice to which the author has resorted with 
advantage. In cases of encysted dropsy or abscess of the peri- 
toneal cavity, the most prominent point of the tumour at which 
fluctuation is manifest may be selected for the operation. 

Operation. — The patient is to be seated on the side of the bed, 
so placed as to render the region prominent upon which the punc- 
ture is to be made ; and the projection of the part may furthermore 
be increased by pressure with the hands of an assistant stationed 
for the purpose behind the patient. The trocar is then to be in- 
serted in the manner already described. The fluid flows sponta- 
neously as soon as the stilet is withdrawn from the canula. If the 
canula becomes obstructed by any flocculent portions of lymph or 
albumen, or by the lodgment against its orifice of the omentum 
or small intestine, the round end of a probe may be introduced to 
restore the current, when this cannot be effected by the inclination 
of the canula to one side. As the abdominal walls will become lax 
from the discharge of the fluid, increasing pressure is to be made 
wi h the hands of the assistant, or better still, by a body bandage 
drawn on the side of the spine for the double object of evacuating 



the remaining fluid, and supporting the walls of the ascending 
vena cava and other abdominal vessels, which, from the sudden 
cessation of pressure, are liable to become distended with blood, 
and give rise to syncope, by an interruption of the current to the 
heart. The canula is to be withdrawn at the completion of the 
operation, and the wound closed with a piece of adhesive or soap 
plaster. A compress and a body bandage, or a flannel roller well 
applied, completes the dressing. The pressure with the bandage 
should be continued for a considerable period if it be well borne, in 
order to present an obstacle to the rapid re-accumulation of the fluid. 

M. Baudens evacuates the fluid gradually by a small canula — 
inserted obliquely under a fold of skin, as in the manner of a 
subcutaneous puncture — allowing it to remain for several days in 
the wound — drawing off but a portion of the fluid at intervals of six 
or twelve hours, and keeping the orifice closed by a plug in the 
intervals. 

The author, in consequence of the favourable result he has seen 
attendant upon a constant dribbling of the fluid after the ordinary 
operation of tapping, was induced to employ a method similar to 
this some six or eight years ago .in the Philadelphia Hospital, but 
abandoned it from its apparent tendency to excite peritoneal in- 
flammation. 

Where the umbilicus is pouted out by the dropsical effusion, 
which is apt especially to be the case in children, I have lat- 
terly discharged the fluid by grasping the sides of the protruded 
umbilicus, and passing a bistoury through at its inferior part, so 
as to form a small semilunar flap, through which the fluid could 
escape and dribble away for two or three days in succession, 
without the necessity of introducing any instruments into the 
cavity of the abdomen. I recently removed in this manner, in 
conjunction with Drs. Janney and Shallcross of this city, a large 
ascitic collection from a delicate infant but a few months old. 
The result was most happy ; not the slightest irritation followed 
the operation and the fluid was not regenerated. 

PENETRATING WOUNDS OF THE ABDOMEN. 
(PL. LVII.) 

SIMPLE WOUNDS. 

In simple wounds of the abdomen an inch or more in length, 
which merely open into the peritoneal cavity, the intestines and 
omentum are liable to be protruded in the form of hernia. In 
these cases, the viscera are uninjured, and little is required to be 
done but to wash off carefully with warm water all irritating or 
foreign substances with which they chance to be covered, and 
return therh into the abdomen as speedily as possible. The pro- 
cess for reduction is analogous to the taxis in the ordinary forms 
of hernia, care being taken to raise the hips and chest in order 
to relax as much as possible the abdominal walls. When the 
reduction is effected, the wound is to be closed by the inter- 
rupted or quilled suture, supported by adhesive straps and a body 
bandage. 

Wounds with strangulation of the protruded viscera. 
When a large mass of intestine has been protruded through a 
narrow wound — or in cases where the protrusion is not extensive, 
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but the viscus, from the length of time it has been out, has become 
swollen, distended, inflamed or gangrenous — some form of opera- 
tion will be needed. 

Strangulation of the omentum alone. — If the wound be but 
small, and there is simple strangulation merely of a little knot 
of omentum, occasioning no pain to the patient, or any uneasi- 
ness in different attitudes of the body, it is directed — provided it 
cannot be reduced without dilatation of the wound — to leave it 
protruded, after having carefully ascertained that it contains no 
loop of intestine. If, on the other hand, it is large, produces 
pain in attempts to straighten the trunk, or gives rise to the gene- 
ral symptoms of strangulation, the orifice is to be dilated with a 
probe-pointed bistoury and the viscus returned. The dilatation, 
according to Sabatier, should be made at the inferior angle of the 
wound, in order to diminish the risk of wounding the omentum, 
which will be found stretched between the upper angle of the 
wound and its root of attachment to the stomach and colon. 

When the omentum is protruded from a wound and more or less 
injured, it will be necessary for the surgeon to exercise much dis- 
cretion as to the course he should pursue. The following case, 
though it should not perhaps serve as a precedent, had a fortunate 
issue, when the parts had, under such circumstances, been returned. 
I was called in consultation by Dr. Davis, of this city, to the case 
of a lad, wounded in the riot of 1844, with a pistol shot, in the 
left iliac region. The ball, which was large, had penetrated the 
walls of the abdomen, an inch to the inner side of the anterior 
superior spinous process of the ilium and lodged somewhere in the 
cavity. No vessel of importance was injured, but through the 
large ragged orifice protruded a mass of omentum the size of a 
goose egg, the folds of which had been perforated by the shot. 
There was no bleeding from the omentum, which, though mottled 
and ecchymosed by the contusion, did not seem to have lost its 
vitality. By the use of a soft elastic catheter, I reduced the pro- 
truded omentum without difficulty and without enlarging the ori- 
fice of the wound. The boy recovered perfectly, and had no bad 
symptoms except a local peritonitis and some pain at the hip-joint, 
as he commenced to move about, which was probably owing to 
the presence of the ball in that vicinity. 

If the strangulation has been such as to produce gangrene of the 
omentum, the mass may either be left without till it sloughs 
away, as is commonly directed, or shaved off* upon a level with 
the surrounding skin. If the latter course he pursued, it will be 
proper to tie the orifices of the divided vessels, for fear they 
might give rise to internal hemorrhage in case reduction should 
spontaneously take place. 

Strangulation of the intestine alone. (PI. LVII. fig. 1.) — In 
simple strangulation of a loop of intestine, which it is impossible 
to return by a gentle trial of the taxis, it is necessary to enlarge 
the wound by an incision at its superior angle. The degree of 
enlargement should not, however, be more than absolutely neces- 
sary to allow readily of the return of the intestine, for fear of 
increasing the risk of a subsequent hernial protrusion. 

Operation. — The patient should be placed upon his back with 
his head and chest elevated, and his thighs flexed upon the pelvis, 
in order to relax the abdominal muscles. The surgeon depresses 
the mass of intestines with his left hand, and dilates the wound 
with a probe-pointed bistoury, introduced over the nail of the 
70 



left fore finger, or along the groove of a director when there is 
sufficient space for the previous introduction of this instrument. 
If the wound has occurred in a muscular part of the abdominal 
parietes, the separate layers of muscles, fascia, and peritoneum 
should be divided in succession. 

Strangulation of the intestine through an opening made in the 
omentum, by a wound involving the abdominal walls. (PI. LVII. 
fig. 2.) — In instances of this description, the orifice in the omen- 
tum must be dilated with the bistoury introduced on a grooved 
director, as shown in the drawing, before the intestine is returned 
into the cavity of the abdomen. Scarpa has noticed a case in 
which the strangulation occurred in this way, without the escape 
of the intestine through the external wound. 

If the intestine has become gangrenous from the effect of the 
strangulation, a result which seldom occurs in these cases except 
after the lapse of one or two days, the only hope of cure is in the 
formation of an artificial anus, and the mode of treatment will be 
the same as in ordinary forms of hernia, when the intestine is found 
in a similar condition. The surgeon is to wait — unless there is 
an urgent necessity for prompt relief — two or three days, so as to 
give time for the abdominal portion of the protruded intestine to 
become firmly adherent to the peritoneal margin of the orifice, 
when he is to open the intestine, and allow the contents of the 
bowels to escape. 

WOUNDS OF THE INTESTINE. (PL. LVII.) 

In penetrating wounds of the abdomen, it is oftentimes ex- 
ceedingly difficult to determine whether or not one of the intes- 
tines has been wounded. These organs are flaccid and movable, 
especially when not distended with alimentary matters or by an 
accumulation of gas, and somewhat prone, notwithstanding they 
are in contact with every part of the abdominal walls, to fly before 
the edge of a cutting instrument, so that they may either be opened 
at one or more points, or escape altogether in cases where, from 
the nature of the injury, such a result would seem almost impossi- 
ble. In this state of uncertainty, we must, when the wound is 
too narrow — as in a sword thrust — to allow us to determine the 
exact nature of the lesion, trust alone to the efficacy of appropri- 
ate medical treatment. 

Those cases alone demand consideration here, in which the 
wound is sufficiently large to admit of the protrusion of the intes- 
tine, or allow of the examination of the wounded part when it 
is retained in situ. Even under such circumstances the wound 
of the intestine, if it be but a mere puncture, or not more than 
three or four lines long, is susceptible of being closed spontane- 
ously, as shown by the observations of Sir A. Cooper and Mr. 
Travers ; the mucous membrane — from the contraction into which 
the intestine is thrown by the stimulus of the wound — becoming 
everted through the orifice so as to block it up and prevent the 
escape of faecal matter, even where the intestine has been re- 
turned into the cavity of the abdomen. Though the lips of the 
wound in the intestine are prevented by the protruding mem- 
brane from directly uniting together — for two mucous surfaces 
never unite — the orifice becomes permanently closed by the effu- 
sion of lymph from the peritoneal lining of the intestine near the 
cut, which even in the course of forty-eight hours, unites the 
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injured organ to some adjoining serous surface, whether it be 
that of another portion of the bowel or the wall of the abdomen 
itself. In cases, however, where the intestine thus injured is pro- 
truded from the wound, it would be more prudent to close the 
orifice before returning it by a simple stitch, and cut off the ends 
of the thread, leaving the knot, as directed by B. Bell, to escape 
subsequently by making its way into the cavity of the bowel. 
Dieflenbach in these cases takes up with the needle the outer 
tunics of the intestine, (Plate LVII. fig. 11,) so as not to include 
the mucous coat in the stitch. Sir A. Cooper was in the habit of 
raising the sides of the orifice on a tenaculum and surrounding it 
with a thread, (Plate LVII. fig. 6,) nearly as in the manner of 
tying an artery; this plan, however, is objectionable, inasmuch 
as the strangulation, even of a small part of the wall of the intes- 
tine, may give rise to the general symptoms of stricture, and even 
should the patient escape this risk, occasion a narrowing of the 
bowel. 

In wounds of larger size than those above noticed, in which 
there is greater risk of effusion of the contents of the intestines, 
the plan of treatment will depend much upon the direction of the 
cut. If the wound be transverse, the longitudinal fibres will con- 



tract so as to widen its orifice, and though the action of the cir- 
cular fibres may cause an eversion of the mucous membrane, it 
will not be of such an extent as to block up the opening, and the 
faeces will escape unless the wound be closed by surgical aid. A 
longitudinal wound of the intestine is not on the whole attended 
with so much danger as a transverse one of the same extent, as 
there will be less widening of the orifice by the contraction of 
the muscular fibres. Both will, however, if more than three or 
four lines long, require to be closed by suture. Various modes 
of applying sutures for this purpose have been devised so as to 
close the orifice without interruption of the intestinal tube. Such 
measures have been proposed even when the intestine has been 
in a great part or entirely divided across. It should, however, 
be remembered, that notwithstanding the great progress which 
has latterly been made in this department of surgery, the greater 
number of processes devised are to be considered rather as the 
fruits of theory, or of experiments upon inferior animals, than 
the results of actual experience on the human subject. As a 
general rule the simpler methods — those which are likely to be 
followed by the least irritation or inflammation — should be pre- 
ferred, on account of the high functional importance of the parts 



PLATE LVIL— WOUNDS OF THE ABDOMEN. SUTURES OF THE SMALL INTESTINES. 

Fig. 1. — Dilatation of an abdominal wound for the purpose of reducing a mass of the small intestines which had 
escaped without. The folds of intestine are represented as having been gently drawn down with the fingers of 
the surgeon's left hand, so as to admit the insertion of the fore finger into the top of the wound. Over the 
nail of this finger, the back of a probe-pointed bistoury is passed for the purpose of dilating the orifice. 

LONGITUDINAL WOUNDS OF THE INTESTINES. 

Fig. 2. — A longitudinal wound of a portion. of the small intestine which has escaped through a cut in the abdomen, 
is here seen closed by the continuous or glover's suture. The surgeon is represented as holding the two 
extremities of the thread in his left hand, while with his right he returns the intestine. 

Fig. 3. — Suture of Ledran. 

Fig. 4. — Dilatation on the grooved director of an opening in the omentum, through which a hernial protrusion has 
taken place. The suture of the wound in the loop of the small intestine is made by the process of Beclard. 

Fig. 5. — Suture by the process of Jobert. 

Fig. 6. — Suture by the process of Sir A. Cooper. 

Fig. 7. — Suture by one of the processes of Reybard. This may be well understood by reference to the drawung. 

a. The wooden plate shown separate. 

b. The plate seen applied on the inner face of the intestine, to the wall of which it is attached by a ligature. It 
has been proposed in transverse wounds of the intestines. It has not been thought necessary to describe it in 
the text. 

Fig. 8. — Suture by the process of Lembert. 

a. Application of the ligatures. 

b. Action of the suture in closing the orifice by bringing two serous surfaces in contact. This process is appli- 
cable both to transverse and longitudinal wounds of the intestines. 



TRANSVERSE WOUNDS. 

Fig. 9. — Invagination by one of the processes of Jobert. 

Fig. 10. — Process of Denans, in which the ends of an intestine divided across are approximated by the means of 

a cylinder and two rings. 
Fig. 11.— Process of Dieffenbach, in which the ligature is passed merely through the outer coats of the intestine. 
Fig. 12.— Process of Jobert for invagination. — The twq ends of the divided intestine are brought in contact so as 

to show the manner in which the invagination is effected by the tying of the ligatures. 
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concerned. Though the author has given below the description 
of the ingenious processes for closing wounds of the intestines by 
the introduction of foreign bodies, such as rings and plates, into 
their cavity, he is disposed to think the advantage to be derived 
from them is in a great measure problematical. The simpler 
methods to which he would give the preference, consist in the 
fastening of each of the orifices of the injured intestine by means 
of a suture at the peritoneal margin of the wound, trusting to the 
effusion of plastic lymph to prevent the escape of faecal matters 
into the abdominal cavity, or of drawing them in cases of com- 
plete division well into the outer wound for the purpose of form- 
ing an artificial anus. When the bowel does not protrude, and 
the opening in it is situated immediately behind the orifice of the 
external wound, a suture of no kind is required, (which could 
seldom in such cases be employed without dilating the wound or 
disturbing the intestine,) inasmuch as there is little or no danger 
of the injured bowel changing its position, provided the patient 
be kept perfectly quiet and in the horizontal posture. 

Longitudinal wounds of the Intestines. 
Various forms of suture are employed for the closure of wounds 
of this description. 

1. Process of Ledran. (PI. LVII. fig. 3.) — The intestine is to 
be extended longitudinally so as to bring the lips of the aperture 
together, through both of which, ligatures are to be passed across 
with a fine cambric needle at intervals of about two lines. The 
two ends of each thread are then to be brought out of the wound, 
and the whole of those of each side twisted lightly into a cord, 
so as merely to bring the lips of the aperture together ; the two 
bundles are then brought out as a single cord, and attached by 
an adhesive strap near the internal margin of the wound. If the 
application of the process proves successful, the wounded surface 
of the intestine will be found agglutinated, by means of lymph, to 
the adjoining surface of the peritoneum. The same object may 
be accomplished by the following process. 

2. Process of Palfyn.^— This consists simply in passing a thread 
across the middle of the wound, so as to bring the aperture of the 
intestine towards the orifice of the external incision. The ends of 
the thread are to be fastened to the skin by strips of adhesive plaster. 

3. By the glover's suture. (PI. LVII. fig. 2.)— This was the 
process chiefly relied on by the older surgeons. It consists merely 
in stitching the two edges of the wound with a continuous thread, 
and will be well understood by reference to the drawing. It is 
important that the loops of the thread should not be drawn more 
tight than is sufficient merely to close the fissure, lest they should 
cut the tissue by ulceration. The two ends of the thread should 
be left long, as seen in the drawing. As soon as the thread is 
applied, the surgeon sustains it with his left hand (or gives the 
ends to an assistant), while he reduces the protruded intestine with 
the other, and finishes by drawing on the ligature, so as to retain 
the wounded surface of the bowel in contact with the orifice of 
the abdomen, which is to be carefully closed. At the end of five 
or six days the thread is to be withdrawn by pulling gently upon 
one end, while a support is made with the fingers of the other 
hand upon the abdominal walls. 

4. Process of Beclard. (PI. LVII. fig. 4.) — This is a modifica- 
tion of the preceding, and consists in basting the edges with two 



threads of different colours passed at the same time through the 
eye of the needle. An end of a different colour is retained with- 
out at either extremity of the wound. The only advantage arising 
from this modification is, that at the proper time for their removal 
the threads may be withdrawn by pulling at the same time on the 
two ends without wrinkling the bowel, and thus with less risk of 
breaking up its new adhesions. In all the preceding processes 
the mucous surfaces of the. intestines are merely put in contact, 
and as these do not unite, the closure of the orifice in the bowel 
is only effected by the medium of the lymph by which it becomes 
agglutinated to another peritoneal surface, as that of an intestine 
or the wall of the abdomen. In the succeeding process, the peri- 
toneal surfaces of the two lips of the wounded bowel are brought 
in contact. 

5. Interrupted suture. First process of Jobert. (PI. LVII. 
fig. 5.) — This surgeon presses together the two lips of the 
wounded intestine with the thumb and finger of the left hand, 
and with the needle in his right inverts the edges so as to bring 
the two serous surfaces in contact. Several interrupted sutures 
two or three lines apart, are then made through both the inverted 
edges, in order to keep the serous surfaces together. They are 
to be knotted separately ; one end of each ligature is to be cut 
off near the knot, and the remaining ends, after the intestine has 
been returned into the abdomen, brought out and retained at the 
external wound. By the fourth or fifth day the knots cut loose, 
so that the threads may be withdrawn. "If the operator prefers, the 
ends of the threads may be simply twisted, as in the process of 
Ledran — or both ends of the ligature may be cut off after they 
have been knotted, leaving the knot to fall by ulceration into the 
cavity of the intestine, and escape with the faecal matter. This 
last modification would allow of the immediate closing of the 
external wound, without the interposition of any foreign substance 
between its edges. Its value, however, has not been tested by 
experience. 

6. Process of M. Reybard. — This surgeon employs the glover's 
suture, but so modified as to leave the thread to detach itself 
spontaneously, and fall into the cavity of the intestine. He uses 
a small needle with a double thread, which is knotted at the end 
upon a small cylinder of linen. The thread is introduced from 
within outwards at one end of the cut, so as to leave the cylinder 
in the cavity of the intestine. The edges of the wound are then 
closed as in the ordinary glover's suture. When the needle is 
brought to the other end of the cut, one end of the double thread 
is slipped from the eye ; a stitch more is made with the re- 
maining end, and the two ends are finally knotted firmly togethei 
and cut away close to the knot. The intestine is then to be re- 
duced, and the wound united. The cylinder is employed for 
the purpose of offering more resistance to the contraction of the 
intestine than would occur from a simple knot, thus facilitating 
the ultimate discharge of the thread, which is abandoned in the 
wound. 

Transverse wounds of the Intestines. 
Three principal methods have been employed in the closure of 
transverse or oblique wounds of an intestine; viz: suture upon 
a foreign body, suture with invagination, suture by the conjunc- 
tion of the serous surfaces. 
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1. Suture upon a foreign body. (Process of Duverger.) — This 
is but a modification of the process known under the name of 
" the four masters'" in which the orifices of the wound were 
stitched over a section of the trachea of some animal. M. Du- 
verger employed a section, two-thirds of an inch long, of the dried 
windpipe of a calf, steeped in oil varnish. This was introduced 
into the cavity of the bowel, so as to preserve its calibre, and 
fastened in its position by three loops of interrupted suture. The 
intestine was then to be returned, and some gentle laxative drink 
gh en to the patient. This operation has in several instances been 
followed by complete success, the foreign body having been evacu- 
ated by stool. A canula of isinglass, a cylinder of tallow, or a 
piece of cord rolled in the form of a tube and steeped in the oil 
of hypericum to prevent its softening too speedily, have been 
respectively proposed by Watson, Scarpa, and Chopart, as a sub- 
stitute for the foreign body of Duverger. The process has, how- 
ever, gone out of use. 

2. Suture with invagination. — In a case where the small intes- 
tine was completely divided across, Rhamdor, of Brunswick, con- 
ceived the idea of introducing the superior end of the intestine 
into the inferior, keeping them in conjunction by two points of 
suture, returning the bowel immediately afterwards into the ab- 
domen, and closing the external wound. This operation suc- 
ceeded completely in the hands of its projector. But on the 
dissection of this subject some years afterwards, it was found that 
the union which had maintained the route of the bowel was made 
by adhesions between the surrounding serous surfaces, and not by 
a junction of the serous coat of one end with the mucous coat of 
the other, which had been put in apposition. The operation has 
been several times repeated since, but in the greater number of 
cases with an unsuccessful result. It has latterly been revived, 
with some modification, by Amussat. 

Two difficulties attend this process, which at times must render 
it wholly inapplicable : — 1. That of distinguishing the upper from 
the lower end of the divided tube, since, from the convoluted 
arrangements of the small intestines, that which is at the upper 
end of the wound will often be found the orifice leading to the 
inferior tract. The only means df determining this question posi- 
tively, is to give the patient some milk or a slight laxative potion, 
and notice by which orifice the discharge takes place — the two 
ends of the intestine being retained without for that purpose. In 
reference to the large intestine, the liability to mistake is not so 
great, and in case of doubt, may be determined at once by the 
administration of a mild enema. 2. The second difficulty attends 
the process of invagination itself. This arises in part from the 
obstacle which the mesentery presents to the introduction of the 
superior extremity into the aperture of the lower, and is to be 
obviated by its detachment to a sufficient extent from the side of 
the bowel : or the two orifices, and especially the lower, may be 
found plicated or contracted with an eversion of the mucous mem- 
brane, so that the introduction of some foreign body is rendered 
neci ssary to keep the track of the bowel patulous after the inva- 
gination. This latter difficulty has been met by the following 
ingenious proposition of M. Reybard, the value of which has not, 
however, to the knowledge of the author, been tested by its ap- 
plication to the human subject. 

Process of Reybard. — This consists in introducing a piece of 



card, rolled in the form of a short cylinder, into the orifice of the 
upper end of the bowel, to which it is to be fastened by two 
loops of thread that embrace opposite portions of the cylinder; 
the ends of the threads are brought out through separate punc- 
tures in the wall of the intestine. The two ends of each of the 
threads are next passed separately from within outwards through 
the walls of the lower orifice, and are made the means of drawing 
the other end of the card and the upper orifice of the intestine 
into the lower end of the tube. The two ends of each of the 
threads are now knotted on opposite portions of the bowel. 
Another process of this surgeon, in which he employs a wooden 
plate instead of the cylinder, is represented at PI. LVII. fig. 7. 

Process of Jlmussat. — This surgeon has proposed to bring to- 
gether the divided ends of a small intestine, by introducing a ring 
of cork, with a sort of hour-glass narrowing in the middle, into 
one of the orifices of the intestine. This end, kept patulous by 
the cork ring, is then well invaginated in the lower orifice, and a 
large thread is passed round and knotted so as to firmly attach the 
two coats of intestine to the groove in the cork. The ends of the 
thread are to be detached close to the knot, and the free portion 
of the outer orifice pared away with the scissors close down to 
the thread. This process has not, however, yet been applied upon 
the human subject. 

3. Suture with junction of the serous surfaces. Second process of 
Jobert. (PI. LVII. fig. 12.) — The only apparatus used is two 
threads, armed each with a needle at either end. The mesentery- 
is first to be detached for a third of an inch on both ends of the 
intestine. One end of each thread is then to be passed from 
within outwards, through the wall of the upper orifice of the 
intestine, at a distance of three lines from its edge. The two 
loops of threads thus formed should be at opposite points of the 
intestine. They are to be held by an assistant, while the surgeon 
takes hold of the inferior end of the intestine and doubles in its 
border, so as to make it present its serous surface externally. 
The needles at the ends of the two loops of thread are then 
brought at different points from within outwards through the 
folded edge of the lower orifice. By drawing upon these threads, 
the upper end of the bowel is invaginated in the lower, so as to 
place the two serous surfaces in contact. The threads are then to 
be knotted or merely twisted tight, and the intestine reduced. 
The value of this ingenious and somewhat celebrated process, has 
not yet been tested in its application to man. 

Process of Denans. (PI. LVII. fig. 10.) — In the ingenious 
process of this surgeon, a silver cylinder is required about two- 
thirds of an inch long, and two flat rings a third, of an inch broad 
and sufficiently large in their diameter to slide over the ends of 
the cylinder and allow the edges of the bowel to be interposed 
between them and the cylinder, as seen in the longitudinal section 
shown in the drawing. The mesentery is to be detached from near 
the two orifices of the intestine, as in the process above described. 
The two rings are then introduced, one into each of the ends of 
the intestine. Over these, the free edge of the orifice is doubled 
in, in the form of a fold two or three lines long. The two ends 
of the cylinder are next inserted in the opposite orifices of the 
bowel, so as to compress the doubled edges against the inner 
surfaces of the rings. The continuity of the intestinal passage is 
now restored, the free serous edges of the tied inverted margins 
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of the orifices being placed in apposition over the centre of the 
cylinder. It now only remains to fasten the rings together so that 
they shall not separate, before such an effusion of lymph has taken 
place as will preserve the continuity of the tube. This is accom- 
plished by a thread armed at each end with a needle ; one needle 
being passed through the intestine opposite the lower margin of 
the cylinder, carried into the cavity of the intestine, and brought 
out by another puncture through the intestine at the opposite end 
of the cylinder, bringing with it one end of the thread. In the 
loop of the ligature are now embraced the cylinder, the ring, and 
the portions of the intestine which rest upon these parts, all of 
which would, if the thread was knotted, unavoidably be strangu- 
lated. To avoid the strangulation, the second needle is to be 
entered and brought out at the same places of puncture as the 
first, but this time passing between the mucous surface of the boviel 
and the external face of the rings. The two ends of the ligature 
which have been brought out at the same puncture, are next to 
be knotted, cut off close to the knot, and the knot itself pushed 
through the aperture of the puncture into the cavity of the in- 
testine, so that no foreign substance shall be left on the outer 
surface of the bowel when it is returned into the cavity of the 
abdomen. 

The result of this process, as shown by experiments upon dogs, 
is the union by adhesion of the serous layers upon the folded 
margins of the two portions of intestine, and the detachment by 
gangrene of the inner ends of the folds included between the 
rings and cylinder, so as to loosen these bodies and allow them, 
with the loop of ligature, to be evacuated by stool. 

For fear that the metallic cylinder and rings might, if applied 
upon the human subject, become arrested in their passage down 
the bowels, it has been proposed to have them fabricated of some 
substance, as gelatin steeped in a drying oil, which, while it re- 
mained unchanged a sufficient length of time for the adhesion of 
the serous edges to take place, would in the end, by becoming 
partially dissolved, be readily expelled. 

Process of Lambert. (PI. LVII. fig. 8.) — This surgeon, with- 
out employing any foreign body, proposes to put the serous sur- 
faces largely in contact by a peculiar mode of applying the liga- 
tures. Each ligature is to be passed with a needle — introduced 
from the serous coat four or five lines from the divided end of the 
bowel, and carried, not through into the cavity of the bowel, but 
between the membranes of the parietes to within a line or two of 
the open end, when it is again brought through the serous mem- 
brane ; taking as it were merely a stitch through the outer coats 
of the bowel. The needle is now passed in a similar way upon 
the other end of the intestine, with the exception merely that the 
first puncture is made near the orifice and the needle brought out 
by a second a few lines further on the bowel. When the liga- 
tures are thus applied and knotted, it will be manifest that the 
ends of the bowel will be inverted, and the serous surfaces 
of both wrinkled up and put freely in contact. Three or four 
sutures are then to be applied around the intestine and cut close 
to the knot. The intestine is then to be returned into the abdo- 
men. This process has been successfully employed by M. J. 
Cloquet upon the human subject, for the purpose of closing the 
wound of an intestine, made in the operation for hernia. 
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OPERATIONS FOR HERNIAL TUMOURS OF THE 
ABDOMEN. 

GENERAL OBSERVATIONS ON HERNIA. 

The escape of one or more of the viscera from the cavity of the 
abdomen, by the dilatation of one of the natural passages which 
lead from this cavity, or by a rupture of sortie portion of its walls, 
constitutes a hernia. The small intestines and omentum, which 
are the most movable of all the viscera, form the greatest bulk, 
and are placed in contact with the largest extent of parietal surface, 
are so generally, either separately or in conjunction, the subject 
of hernial protrusion, that the escape of any of the other abdominal 
organs is to be looked upon as an exception to the general rule. 
The next to them in the order of frequency is the sigmoid flexure 
of the colon, but the protrusion even of the liver, stomach and 
spleen, has been noticed in some rare cases of old and large 
hernia. 

Hernial tumours have received names in conformity with the 
points at which the viscera escape. We have thus " inguinal 
hernia," when the viscera pass by the inguinal canal ; " crural 
hernia," when protruded at the crural ring; and in like manner 
umbilical, perineal, thyroid, vaginal, ischiatic and diaphragmatic 
hernia, when these several regions become the seat of the protru- 
sion ; and in addition, ventral hernia, when the viscera escape by 
an accidental wound or rupture of any portion of the abdominal 
walls. 

The protrusions in each of these forms of hernia are specifically 
named according to the nature of the organ displaced, viz : — 
" enterocele or intestinal hernia," when the intestine is protruded 
alone: " epiplocele or omental hernia," when the omentum only 
is the subject of displacement; " entero-epiplocele," when both 
intestine and omentum are protruded together; " cystocele," if 
the bladder, and " hysterocele," if the uterus has escaped by a 
hernial passage. The viscera protruded in hernia are not exposed 
naked, except in cases where the cavity of the abdomen has been 
opened directly by a wound. 

The different layers which form the covering of these several 
forms of hernia, constitute the most important feature in their 
surgical anatomy, and should be carefully studied by the surgeon, 
for he cannot, unless familiar with their arrangement, do any ope- 
ration for the relief of stricture with proper precision, or with 
satisfactory prospect of success. The viscera, as they are protruded 
in hernia, push before them, as a general rule, the peritoneal lining 
of the inner surface of the abdomen. This membrane, with the 
cellular tissue upon its outer face, forms the inner and immediate 
investment of the tumour — that which has been called the hernial 
sac. This sac, with some exceptions hereafter to be noticed, is 
common to all hernise ; but the other coverings — fascial, aponeu- 
rotic, or muscular — vary according to the place at which the hernia 
appears. 

Development of the sac. — This is formed, as just observed, by 
the protruding viscus, which, as it escapes through or by the side 
of one of the natural passages of the abdomen, carries down the 
peritoneum before it as a sort of cowl or cap. This sometimes 
takes place suddenly and without previous gradual dilatation, when 
the passages are preternaturally large, or the fascia and muscles 
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which should cover and protect them are unusually thin, or have 
been rendered preternaturally weak. In most instances, however, 
the complete protrusion of the viscus is more slowly effected. 
The pressure to which the viscera of the abdomen are subjected 
by the action of the diaphragm and abdominal muscles, which act 
in conjunction when great efforts are made so as to press the viscera 
between them, induces these organs to seek an outlet at any point 
which is not able to resist the pressure. When such a weakened 
point exists, it gradually yields or dilates more and more from each 
succeeding effort. The effort over, — the viscus and the cup-like 
process of peritoneum protruded before it, are in the early stages 
driven back by the reaction of the parts on the outer side of the 
dilating point. As the passage becomes more dilated and the 
parts protruded increase in bulk, the cup of peritoneum takes the 
form of a pouch or sac. This state of preparation for the complete 
hernial protrusion, may go on without the consciousness of the 
individual, till, from sudden and violent muscular effort, or from 
force applied externally, the viscus is so far protruded as to become 
visible by the formation of a tumour, or excite attention by the 
pain or functional disturbance it occasions. Under such circum- 
stances, the sac for a time is still susceptible of being returned into 
the abdomen with the tumour; but if the displacement frequently 
recurs, the sac becomes unequally dilated ; its bottom or protruded 
part meeting with the least resistance, enlarges more or less in all 
directions, while its upper part, girdled by the more rigid structure 
of the wall of the abdomen, remains narrow, and constitutes what 
is called the neck of the hernial tumour, the expanded part being 
termed its body. If the orifice at the neck is large, so as to allow 
the viscus to freely enter and return, the sac elongates itself by 
gradually drawing down more and more of the loosely attached 
peritoneum from the adjoining surface, and soon becomes so ad- 
herent to the parts on its outer face as' to be incapable of being 
returned even after operation, without previous dissection with 
the knife. The enlargement of the sac may still subsequently go 
on, partly from a further descent of the peritoneum, partly by its 
own interstitial growth, and at times even by a distension and thin- 
ning of the membrane, which renders it occasionally, in old cases, 
only obvious as a distinct layer in the neighbourhood of its neck. 
As the body of the sac enlarges, it will extend in the direction in 
which it meets with the least resistance, however circuitous this 
may be, and sometimes from the same causes forms one or more 
pouches upon its sides, so as to give it a multilocular or cellular 
appearance. When the sac has in this manner attained consider- 
able size, been rendered firmly adherent, especially at its neck, 
and has a large peritoneal orifice, it sometimes itself becomes the 
receptacle of another complete hernial protrusion — the lax peri- 
toneum around the margin of its inner opening descending before 
the intestine or omentum in the form of a second pouch into the 
first, so as to constitute what is called an encysted hernia. This 
occurrence usually takes place at a time when the first formed 
pouch is empty. A new pouch may even form by the side of the 
old, and thus two sacs exist with separate orifices; and there is 
nothing to render it improbable, but that the orifice of the first may 
become so large as to admit the viscus into each sac so as to <nve 
rise to a double hernia at the same point. 

Such, then, is a brief description of the usual manner in which 
the sac is developed. Its inner surface remains under ordinary 



circumstances, smooth and polished, and retains its serous cha- 
racter. The fluid, however, which it secretes, varies in quality 
and amount in the various forms, and in the different states of the 
same form of hernia. The inner surface of the sac is subject to 
irritation from the undue or long-continued pressure of the pro- 
truded viscera, from external violence, or from the imperfect action 
of a truss. From either of these causes it is apt to inflame, throw 
out lymph and agglutinate itself to the serous coating of the pro- 
truded viscera (which always share in the inflammation thus pro- 
duced), so as to prevent the latter from being returned, and convert 
what is called reducible into an irreducible hernia; or may form 
bands across its cavity which become not unfrequently the cause 
of strangulation. But the neck, which is the narrowest part, is 
the one most subjected to these changes. It is modeled upon the 
form of the opening in the abdominal wall, being annular when 
the protrusion takes place by a direct opening, as in crural or 
umbilical hernia, and more or less tubular, when it escapes by a 
canal, as in recent oblique inguinal hernia. In old cases of oblique 
inguinal hernia, the two ends of the canal are gradually approxi- 
mated by the weight of the descending intestine, so that the neck 
finally obtains the annular shape. 

In the early stages of hernia, the peritoneum is arranged in the 
form of plaits at the abdominal orifice, which unfold when the sac 
is returned into the cavity. But when the sac becomes adherent, 
these folds are disposed to unite together, so as to narrow the 
opening, render it more rigid and inextensible, and present a sharp 
valvular prominence, which, by preventing the return of the 
tumour, becomes the most frequent seat of stricture. The pressure 
of a well-applied truss has a tendency to hasten this retraction of 
the orifice, and in some favourable cases may in the end effect its 
obliteration so far as to prevent any subsequent protrusion. Some- 
times the sac is thickened as a consequence of the inflammation ; 
but more commonly than is generally believed the thickening which 
takes place is in the cellular structure on its outer side. 

Hernia without a sac. — There are other forms of hernia, in which 
there is no separate protrusion of the peritoneum in the form of a 
sac. The most common kind of these is that to which, though 
without strict propriety, the term congenital has been applied. In 
this variety the peritoneal passage of the foetus which leads down 
the spermatic cord to the vaginal tunic of the scrotum, or that 
about the round ligament of the female, known as the canal of 
Nuck, has not been as usual obliterated, and the intestine or omen- 
tum is found after birth sliding into the passage, as into the sac 
of an old hernia; — or the obliteration may have been only partial, 
so as to yield under the stronger efforts to which it is subjected as 
the individual grows up, and give rise to what is called congenital 
hernia, even though it occur for the first time at the period of man- 
hood. In these cases, which occur nearly always in the male, the 
protruded parts lie immediately in contact with the cord and testi- 
cle, and, though they do not protrude a peritoneal pouch before 
them, are nevertheless covered in front and on the sides by the 
reflected serous tunic of the testicle. 

In some rare instances a hernia may be formed without the 
protruded parts having any serous covering, as when the caecum 
escapes by its posterior cellular surface through the crural or 
inguinal rings, or the top of the front surface of the bladder is 
elongated, so as to pass out through the same channels. 
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Even in ordinary cases of hernia the sac may be ruptured by a 
blow, removed by absorption in consequence of the pressure of its 
contents, as has been observed by Sir A. Cooper and Breschet, 
or broken down by an abscess on its outer side, so that in case of 
operation the protruded parts will be found lying in contact with 
the cellular or fibrous coverings of the sac. 

Each hernial tumour is found in one of the four following con- 
ditions irreducible, irreducible without strangulation, strangulated 
without adhesion, and strangulated with adhesion. 

A reducible hernia, is one in which the displaced organs can be 
returned into the abdomen by the patient himself, or by a methodi- 
cal employment of the taxis on the part of the surgeon. 

When the parts are temporarily displaced and largely distended 
in consequence of a stationary accumulation of gaseous or solid 
matters in the protruded intestine, attended with pain, constipa- 
tion and nausea, we have what has sometimes been denominated 
obstructed or congested hernia. This is met with mostly in old 
hernia, and especially in those of old men. It may last several 
days, and terminate either by free evacuation per anum, or by 
inflammatory strangulation. 

An irreducible hernia, is one which cannot be made to return by 
the use of the taxis, in consequence usually of the adhesions which 
the organs have formed with the sac. In some instances, however, 
of this description, when the hernia is small, reduction may be 
effected by returning the sac and tumour together into the cavity 
of the abdomen. The very bulk of the tumour, in some cases of 
enormous hernia, even though there should be no adhesions, 
(which rarely fails to be the case,) presents an obstacle to reduc- 
tion, and constitutes what has sometimes been called "incarcerated 
hernia:" for when the bulk of the parts protruded is considerable, 
the abdominal cavity contracts in its dimensions, so as to accom- 
modate itself to the loss of the organs, and presents an obstacle to 
their return. The simple irreducibility of a hernia is not of itself, 
under ordinary circumstances, liable to compromise the health, 
and the tumour may be protected against further enlargement by 
the wearing of a hollow truss, or, if too large to be supported in 
this way, by a well-fitting buckskin pouch. 

A strangulated hernia without adhesion, is one in which the 
viscera recently protruded are rendered irreducible in consequence 
of being tightly constricted at or near the neck of the sac, so as 
to produce more or less general functional disturbance, and local 
symptoms of inflammation, which may run on to gangrene. Stran- 
gulation, however, is not to be mistaken for that state of the 
tumour which has been denominated obstruction. 

In strangulated hernia with adhesion, which occurs in irreduci- 
ble hernia, the mode in which the stricture is produced is much 
the same as that just described, and the importance of the distinc- 
tion refers mainly to the treatment after operatioa. 

Strangulation may be owing either to the smallness of the neck 
of the sac, so that a mere loop of intestine or knot of omentum is 
strangulated almost as soon as it is displaced, or when the neck is 
only rendered relatively small in consequence of the great bulk of 
the parts displaced. In strangulation there is always inflammation 
of the sac and of the parts enclosed, and this inflammation, which 
has been occasioned by the stricture, reacts most injuriously in its 
turn by rendering the strangulation more tight. It tends also to 
increase the quantity of fluid which is usually found in old hernial 



tumours, renders it turbid from the effusion of lymph, or chocolate- 
coloured, if it has run on towards mortification. From the effu- 
sion of lymph there is also more or less gelatinous agglutination of 
parts, if the strangulation has existed some hours ; it is found even 
at the neck of the sac in those cases that have been most speedily 
operated on. These new adhesions are, however, easily ruptured 
with the end of the finger, or by slight traction, and may be dis- 
tinguished from the older ones, which are more resisting. Another 
much more serious result of the strangulation and the inflammation 
which accompanies it, is the gangrene of the parts enclosed, pro- 
duced oftentimes with the most extraordinary rapidity by the two- 
fold effect of the inflammation and the subsequent arrest of the 
capillary circulation. 

It is important for the operator to be familiar with the different 
appearances which the parts present between the first period of 
strangulation, and that which has resulted in gangrene. 

1. Appearance of the intestine. — At the first period of strangula- 
tion the intestine will be found tense, smooth, and shining, with a 
violet tint, which, as it is merely the consequence of obstruction 
in its circulation, soon diminishes, on the division of the stricture. 
At a later period of strangulation, or early, even, when the stricture 
has been tight, the colour is of a deeper hue, and the vessels are 
distended with black blood. If the intestine is of a deep cho- 
colate-colour, which does not diminish speedily on the divi- 
sion of the stricture, nor the blood pass from the distended 
veins, it is, even though it emit no offensive odour, on the verge 
of gangrene. When the intestine, instead of being tense and 
shining, has lost its polish, becomes flabby, exhibits phlyctenular 
elevations of the serous membrane, has an ash-coloured tint, and 
spreads an offensive odour, it is already gangrenous. If the parts 
covering the tumour are found before the operation crepitant, and 
spreading an offensive odour, gangrene has unquestionably taken 
place. This effusion of odour through the skin I have several 
times observed when called too late, or the patient had resisted a 
timely performance of the operation. In one case of crural hernia, 
in the visit to which I was accompanied by Professor Mussey, of 
Cincinnati, an extensive irregular gangrenous discoloration was 
observed, without apparent affection of the skin, resembling in 
appearance an extensive ecchymosis at the lower part of the ab- 
domen. And more recently I have met with a similar case, which 
occurred in the practice of Dr. Janney, of this city, in which the 
integuments of the lower part of the abdomen and the upper part 
of the thigh had become completely sphacelated. In a case of 
strangulated congenital hernia occurring in a young gentleman, 
for which I operated with the advice and assistance of the late 
Dr. Parrish, thirty-six hours only after the first protrusion of the 
intestine, this odour was perceptible through the skin, and we 
found, on cutting down, seven inches of the small intestine in a 
state of almost diffluent gangrene. In most instances, however, 
in which we have the misfortune to meet with gangrene, it is limited 
to a small extent of surface; sometimes it is in the form of spots 
upon the prominent portion of the intestine, and especially in those 
cases where the attempt to reduce it by taxis has been made too 
roughly, or continued too long. Occasionally it is found in sepa- 
rate points round the part embraced in the neck of the sac — some- 
times it is preceded by a small abscess developed in the thickness 
of the tunics ; in either of these latter cases, in attempting, for the 
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purpose of dividing the stricture, to separate the adhesions which 
unite it to the neck, or in endeavouring to draw the intestine 
gently out after the division of the stricture, to examine its condi- 
tion, the intestine may, without the greatest care is exercised, give 
way and discharge its contents. 

2. Jippearance of the omentum. — The characteristic appearances 
of gangrene in the omentum are neither so strongly marked nor so 
readily detected as those of the intestine. In the earliest stage 
we find the omentum gorged with blood, soft and puffy at points ; 
when gangrene is fully formed the omentum is mottled with dark 
patches of ecchymosed blood, offensive, and presents grayish 
sloughs that may be drawn out in strings with the forceps. 



It may, however, be observed, that strangulation of the omen- 
tum will be longer borne without its resulting in gangrene, and is 
therefore less frequently seen than that of the intestine. Death, 
notwithstanding, often follows as a consequence of strangulation 
either of intestine or omentum, even when it produces effects short 
of gangrene, in consequence of the inflammation of the peritoneum, 
to which it gives rise after the return of the viscus, or that of the 
great mass of the omentum, which is prone to run into abscess. 

TREATMENT OF HERNIA. 
1. Of reducible hernia. — The treatment of this description of 
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The object of these different processes is to obtain a radical cure of the hernia, by causing an adhesive inflammation 

of the walls of the sac, the viscera being previously reduced. 
Fig. 1. — (A). Process of M. Bonnet. — This consists in enclosing the cord between two pins, the ends of the pins 

being fastened upon two hemispherical rolls of linen. 

a. The rolls of linen, attached to the two ends of the upper pin which has been passed between the integuments 
and cord just below the level of the external ring. 

b. The rolls of linen, for securing the ends of the lower pin which has been passed behind the cord. 

(B). Process of Gerdy. — A fold of skin is pushed with the fore finger through the external inguinal ring into the 
inguinal canal. A curved needle has then been passed along the finger and carried through the double thickness 
of skin and the anterior wall of the canal which is found between them. This is the first step of the operation. 

(C). In this drawing the operation of Gerdy is shown completed. The skin at the border of the opening made by 
tucking the fold of skin into the canal being united, as in a plastic operation, to a flap of skin which has been 
raised from below it. 

Figs. 2, 3, 4, 5. — Process of Belmas. — The needle of this surgeon, seen at the bottom of the plate immediately 
below fig. 2, and at the two smaller figures at the right hand of the plate, is complicated in its structure. It 
consists of a canula, separable at the middle (a) into two portions (b, b), enclosing two fine stilets (c, c), provided 
with a joint at d, which admits of a quarter turn being giv.en to the movable end, so as to make it at will 
serve the purpose of a hook. The blade or head of the instrument (e) may be detached from the shaft (c). 

Fig. 2. — First stage of the operation. — Puncture with the instrument through the hernial sac, which has been raised 
with a fold of the skin. 

Fig. 3. — Second stage. — The surgeon now seizes the shaft of the instrument through the sac and skin, for the 
purpose of detaching the two portions of the instrument. 

Fig. 4. — Third stage. — The sac is represented as laid open on the dead body, in order to show more clearly what 
is effected on the living in the interior of the sac. The interior shafts (c, c) being removed, the two ends of the 
canula are bent at d, d, so as to act the part of hooks, with which the sides of the hernial sac are separated in 
opposite directions. Through the passage in the handle (f) threads of gelatine (g) are to be introduced, and 
allowed to remain so that they may be dissolved and ultimately absorbed, after having produced the requisite 
adhesive inflammation. 

Kg-. 5. — Elastic pad of Belmas, attached to a truss for the purpose of making permanent compression upon the sac. 
The several holes seen in the plate, allow the spring to be attached so as to vary the angle, in proportion 
to the existing prominence of the abdomen. 

Fig. 6. — Process of Velpeau. — In this operation the integuments are pushed into the canal, as in the process of 
Gerdy — a flat strip of wood (a) being used for the purpose instead of the finger. Upon this strip the cutting 
head of a large needle-shaped instrument is carried, which M. Velpeau pushes through the integuments and the 
wall of the sac, and employs to scarify the neck. The two transverse dotted lines indicate the places of the 
external and internal abdominal rings. The dotted lines between the rings indicate the track of the instruments 
under the skin. 

Fig. 7.— The instrument employed by the author in the puncture of the sac. It consists of a stout acupuncture 
needle mounted on a gold canula ; it is represented a third too large in the drawing. A small pin attaches the 
handle to the cup of the canula, so as to allow the instrument to be introduced by rotation, without the stilet 
turning in the canula. A small graduated syringe, for the purpose of throwing in the stimulating fluid, com- 
pletes this simple apparatus. 
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hernia will consist merely of the application of a truss, for the 
purpose of palliating the pain and inconvenience of the affection 
by keeping the viscera from protruding after they have been re- 
turned into the cavity of the abdomen, or in the attempt to effect 
by specific means a radical cure. Of the application of the truss 
it is not necessary here to treat further than merely to observe, 
that in ordinary oblique inguinal hernia the pad or block of a spring 
truss should be applied over the track of the inguinal canal, so as 
to make pressure upon the internal ring ; it is to be placed upon 
the external ring over the pubis, in cases of direct inguinal hernia, 
in the congenital hernia of infants, and in those instances of oblique 
inguinal, in which the internal ring has been dragged down to the 
level of the external. 

Radical cure of hernia. 

In favourable cases, and especially in young subjects, this may 
be effected by the long-continued application of a truss. When 
it has not been accomplished by this means, a variety of different 
processes have been resorted to, to effect it by operation. Many 
of those practised by the older surgeons — which it will suffice 
merely to enumerate — have for a long time been entirely aban- 
doned ; viz : Castration ; cauterization upon the surface of the 
skin, or upon the neck of the sac after the skin had been laid open 
so as to expose the cavity ; ligature of the neck of the sac with a 
gold thread (golden stitch) or an ordinary ligature — the royal stitch, 
which consisted in sewing up the neck of the sac, and excising 
all the body of the sac below the line of suture — the Spanish 
process, in which the sac was laid open for the purpose of pushing 
the testicle into the cavity of the abdomen, and closing the neck 
with the golden stitch ; and the reduction of the hernial sac entire 
after having previously dissected it up from its attachments. 

Various other methods have been resorted to by modern prac- 
titioners, but in inguinal hernia almost exclusively, some of which 
are entitled to more favourable consideration, though in regard to 
no one has perhaps a sufficient amount of experience been acquired 
to entitle it to particular recommendation. 

1. Acupuncturation. — This has been for the last fifteen or twenty 
years practised more or less in this country. It consists in making 
from the surface of the skin one or two rows of punctures with a 
common acupuncture or large sewing needle across the neck of 
the sac immediately below the orifice of the external ring. The 
author made repeated trials of this practice about twelve years ago, 
and though he found it insufficient of itself to effect a cure, in a 
few cases it appeared, by the irritation developed in the sac, to 
facilitate the obliteration of the passage by the action of the truss. 
The partial success obtained by this means, induced him, in con- 
junction with Dr. Young, of Tennessee, then a student of his, to 
resort to the more positive means of exciting inflammation by the 
instillation of a few drops of some highly stimulating fluid into 
the cavity of the sac. 

2. By injection. — This process, as employed by the author, is 
as follows. The contents of the hernia must be completely re- 
turned into the cavity of the abdomen — for the process is only 
appropriate to cases of reducible hernia, and those which are not 
of large size. The apparatus required is a minute trocar and 
canula, (PI. LVIII. fig. 7,) a small graduated syringe, capable of 
containing a drachm of fluid, well fitted to the end of the canula, 
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and a good-fitting truss for the purpose of making compression. 
The patient is to be placed on his back ; the viscera are then to 
be reduced and the truss applied over the external ring for the 
purpose of keeping them up, as well as to prevent any possibility 
of the small quantity of fluid thrown in getting into the cavity 
of the abdomen. The surgeon then presses with the finger at 
the external ring so as to displace the cord inwards and bring 
the pulpy end of the finger on the spine of the pubis. At the 
outer side of the finger he now enters with a drilling motion the 
trocar and canula, till he feels the point strike the horizontal por- 
tion of the pubis just to the inner side of the spine of that bone. 
The point is next to be slightly retracted and turned upwards or 
downwards ; the instrument is then to be further introduced till 
the point moves freely in all directions, showing it to be fairly 
lodged in the cavity of the sac. The point of the instrument 
should now be turned into the inguinal canal, for the purpose of 
scarifying freely the inner surface of the upper part of the sac, as 
well as that just below the internal ring. The trocar is now to 
be withdrawn, and the surgeon, again ascertaining that the canula 
has not been displaced from the cavity of the sac, throws in slowdy 
and cautiously with the syringe, which should be held nearly ver- 
tical, half a drachm of Lugol's solution of iodine, half a drachm of 
the tincture of cantharides or some other stimulating fluid, which 
should be lodged at, or rather just below, the orifice of the external 
ring. The canula is now to be removed, and the operation is com- 
pleted. A compress should be laid above the upper margin of the 
external ring, pressed down firmly with the finger, and the truss 
slid down upon it. The patient is to be kept from changing his 
position during the application of the truss, and should be confined 
for a week or ten daysto his bed, with his thighs and thorax flexed, 
keeping up steadily as much pressure with the truss as can be borne 
without increasing the pain, in order to prevent the viscera from 
descending and breaking up the new adhesions while they are yet 
in the forming state, or avoiding the risk of their becoming strangu- 
lated or being rendered irreducible by the lymph effused into the 
cavity of the sac. 

The author has practised this operation in thirteen different 
cases, in but one of which was there any peritoneal soreness 
developed that excited the slightest apprehension, and in this case 
it subsided under the application of leeches and fomentations. In 
several of these cases a single operation appeared to be perfectly 
successful. In others — where the sac was large, or the patient 
was less careful in keeping the truss steadily applied during the 
first week, or from a cautiousness in introducing in the first cases 
a more limited amount of fluid — the effect was merely to narrow 
the sac, rendering a repetition of the process necessary for the 
cure. Of the permanency of the cure, during several years after 
the operation, the author is unable to speak, most of the patients 
operated on being temporary residents of the Philadelphia Hos- 
pital, and passing after a few months beyond the reach oi inquiry. 
While under the cognizance of the author, they were employed 
without a truss as labourers on the farm attached to the institution, 
and in no one of the cases, during this period, had the hernial 
tumour recurred. It would, however, be but a proper measure 
of precaution to direct the truss to be worn subsequently for seve- 
ral months, in order to confirm the cure. 

The greater number of these operations were performed by the 
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author eleven years ago, before classes of students at the Philadel- 
phia Hospital, but as he was able to trace the future history of the 
cases but for a few months only, they were not deemed of suffi- 



cient importance for publication. Very recently M. Velpeau has 
published a process almost precisely the same as that just de- 
scribed. 



PLATE LIX.— SURGICAL ANATOMY OF HERNIA. 

(Figs. 1, 2.) OBLIQUE INGUINAL HERNIA IN THE MALE. 

Fig. 2. — A dissection has been made, so as to exhibit the different coverings of the tumour. 

a, a. Flaps of the skin and superficial fascia, reverted. 

b, b. Aponeurotic tendon of the external oblique muscle, a portion of which has been excised over the track of 
the inguinal canal. The edge of it (b, »), forming the external abdominal ring, is left undisturbed, and is seen 
dividing, as it were, the tumour into two portions — one of which is lodged in the scrotum, and the other in the 
inguinal canal. The muscular fibres immediately below this, at the top of the inguinal canal, and which have 
been in part removed, belong to the internal oblique and transversalis muscles. 

c, c. Cremaster muscle, a portion of which is removed in front of the tumour, and appears connected at the top 
with the origin of the internal oblique from Poupart's ligament. 

d, d. Section of the covering of the hernia in the region of the scrotum. 

e, e. Hernial sac, the front portion of which has been removed to bring into view the small intestine and the fold 
of the omentum (f) covering the intestine. Between the sac and the cremaster is another thin layer, which is 
the infundibular fascia from the internal ring. The intercolumnar fascia from the columns of the external ring has 
been removed. This, which is very thin, with the cremaster and the infundibular fascia, make the coat called 
the tunica vaginalis communis. Between the cut edge of the sac and the divided margin of the internal 
oblique and transversalis muscles, is seen a portion of the transversalis fascia forming the internal abdominal ring. 

h. Epigastric artery and veins, the direction of which, towards the rectus muscle, is shown by the removal of the 

soft parts above it. 
Fig. 1. — Interior of the same sac, after the removal of the viscera. 
g. Femoral artery and vein. 

h, h. Epigastric artery, showing the direction of this vessel between the two rings and behind the canal. 
i. External abdominal ring, greatly dilated. 
k, k. The upper of these references points to the internal abdominal ring; the lower to the inguinal canal, the 

length of which has been diminished by the lowering of the internal ring under the weight of the hernial 

protrusion, 
m. Scrotal portion of the sac. The vessels, which are faintly seen lying behind the sac, belong to the spermatic 

cord. 

(Figs. 3, 4.) CRURAL HERNIA IN THE FEMALE. 

Fig. 3. — The covering of the hernial sac has been turned off in flaps. The crural canal is shown entire: the sac 
of the peritoneum, which has been pushed through it, has been opened merely at its superficial or subcutaneous 
portion. 

a. a. Flaps of the skin and superficial fascia, turned off by a J incision. 

b. Edge of Poupart's ligament. 

c. Anterior portion of the sheath of the vessels. 

d. d. Hernial sac, opened at the top and reverted upon the sides. 

e. A knuckle of small intestine, and a portion of omentum, seen lodged in the crural ring. 

Fig. 4. — Interior of the sac in crural hernia, shown without the intestine or omentum. To make this exhibition, 
it has been necessary, in consequence of the depth at which the passage is placed, to remove the fascia lata 
and all the front covering of the hernia. 

c. Edge of the fascia lata, from which a portion has been removed. 

d. Section of the sheath of the vessels. 

f. Crural ring, through which the protrusion had taken place. 

g. Pouch of the sac, formed in the sheath of the vessels. 

A. Point where the hernial sac has been pushed out after it had dilated the orifice in the sheath of the vessels 

for the internal saphena vein. 
i, k. Femoral artery and vein. 
I. Internal saphena vein, surrounded by some lymphatic glands. 
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3. Process of Bonnet. (PI. LVIII. fig. 1, A.)— Two to four 
ordinary pins an inch and a half long, and twice the number of 
hemispherical rolls of linen about the size of the end of the finger, 
constitute all the apparatus required. Each pin is to be pushed 
up to its head through one of these rolls of linen, so as to leave 
the rounded part of the latter presenting towards the point. The 
hernia is to be carefully reduced. The surgeon then grasps the 
integuments and the sac with the thumb and fore finger just 
below the external ring, so as to allow the cord to rise up in the 
circle formed by the grasp of these two digits, and passes a pin 
across below the envelops of the sac, entering it on the margin 
of the thumb nail near the suspensory ligament of the penis. The 
point which projects through the skin on the other side of the fold 
is to be passed through a second roll of linen, the convex edge 
of which looks towards the first. The two rolls are then pressed 
as tightly as possible towards each other, and the point of the pin 
twisted in a spiral form to keep them in place. The surgeon next 
grasps the integuments in the same manner just above the margin 
of the external ring, so as to press the cord down upon the first 
pin, and passes the second pin across in front of the cord, but 
parallel with the first. It is to be secured precisely as the first 
pin. It will seldom be found necessary to apply more than two 
pins. They give rise on the fourth day to considerable pain and 
soreness, and are to be withdrawn some time between the sixth 
and twelfth day, when sufficient inflammation has been excited, 
and the skin begins to ulcerate under the pressure. By this pro- 
cess the external ring, at the end of three or four weeks, is said to 
have been completely obliterated. M. Mayor, of Lausanne, 
has substituted double waxed threads for the pins, though with- 
out any particular advantage. 

4. Process of M. Gerdy. (PI. LVIII. fig. 1, B.)— The appa- 
ratus required in the process of this surgeon is a long curved nee- 
dle with an eye near the point; some sections of quills, or a bou- 
gie, for three quilled sutures ; a vial of concentrated ammonia, 
and six double ligatures. The surgeon pushes with the fore 
finger the skin at the top of the scrotum through the external ring 
into the inguinal canal, but in front of the spermatic cord. The 
long needle charged with a double thread is carried along the 
finger up to the top of the cul-de-sac, and passed through so as 
to come out upon the abdominal surface of the skin, traversing 
the two thicknesses of skin and the anterior wall of the inguinal 
canal which is included between them. One end of the double 
ligature is now drawn out from the eye of the needle and secured. 
The needle is then retracted from the wound, and passed a second 
time through the tissue by a new puncture, so as to come out at 
a place about half an inch distant from the first, carrying with it 
the other end of the double thread, which is now to be detached 
from the eye. The needle is then finally withdrawn. The in- 
verted fold of skin is now kept in the canal by the loop of 
ligature just passed, which is to be secured (as shown in the 
drawing), over the barrels of a couple of quills, as in the ordinary 
quilled suture. Two other quilled sutures are applied in like 
manner — one at the internal and one at the external side of the 
first, but at the distance at least of half an inch apart. The cuti- 
cle of the inverted skin is now to be destroyed by reiterated ap- 
plications of a pledget steeped in caustic ammonia, with the object 
of causing the opposite surfaces of the pouch to suppurate, and 



unite by granulation. The skin may now be excised from the 
margin of the cul-de-sac, and a flap of integument raised from 
the neighbouring parts, fastened by suture over the base of the 
cavity as shown in the drawing. The sutures are to be removed 
between the sixth and eighth days. 

5. Process of Dr. Jameson, of Baltimore. — This gentleman re- 
ports an instance of success in a case of crural hernia, in which 
he laid open the sac, and inserted into the orifice of the crural 
ring a flap of integument raised from the surrounding parts, and 
which was kept in position by the suture with which the external 
wound was closed. 

This plan of plugging up the outlet of a hernial tumour with a 
portion of skin, which if it becomes adherent, must be converted 
into a species of cellular tissue, cannot possibly be very efficacious; 
for almost every surgeon must have been convinced by experi- 
ence, that even a large mass of inflamed and adherent omentum 
left in the cavity of the sac, after the operation for strangulated 
hernia, is but seldom found to prevent the re-development of the 
hernial tumour. 

6. Scarification. Process of Velpeau. (PI. LVIII. fig. 6.) — 
The old process of scarification has been revived by this surgeon. 
The mode of its performance will be well understood by reference 
to the drawing. 

7. Process of M. Belmas. (PI. LVIII. figs. 2, 3, 4, 5.)— The 
process of this surgeon, as last modified, consists in the introduc- 
tion into the cavity of the sac, as near as possible to the external 
ring, of narrow strips of gelatine, which are to be left in the sac 
for the purpose of exciting inflammation. They are said subse- 
quently to dissolve and disappear by absorption. The mode of 
performing the operation is fully explained in the reference to 
the plate. It is not, however, Relieved to offer so fair a prospect 
of success as the process of M. Gerdy. 

OF PARTICULAR FORMS OF HERNIA. 

INGUINAL HERNIA. 

There are two forms of inguinal hernia, which have been dis- 
tinguished as the oblique and direct ; the former of these is by far 
most frequently observed. 

Surgical anatomy. — In oblique inguinal hernia, the displaced 
parts escape by the passage called the inguinal canal, while this 
as yet nearly preserves its normal form, and its proper anatomical 
relations with the surrounding parts ; but when it has been loner 
subjected to the weight and bulk of the hernial tumour, certain 
modifications of its structure are made, which it is absolutely 
necessary should be well understood by the surgeon. It will be 
proper, therefore, to study the healthy structure of the canal, as 
well as to note the changes produced in it by the long-continued 
action of the hernial protrusion. 

Of the inguinal canal of the male. — This canal is from an inch 
and a half to two inches long, and transmits the spermatic cord. 
It pierces the abdominal walls in an oblique direction from above 
downward and inward. The upper orifice or commencement of 
the passage is found on the inner face of the parietes, nearly at 
the middle point of a line, drawn from the anterior superior spi- 
nous process of the ilium to the spine of the pubis. The termi- 



288 



SPECIAL OPERATIONS. 



nation or inferior orifice of the canal is found immediately below 
the integuments at the outer side of the body of the pubis. The 
wall of the abdomen through which this oblique canal runs, is at 
this point somewhat complicated in its structure. The boundary 
line between the abdomen and the top of the thigh consists of a 
strong fibrous cord, known as Poupart's ligament or the crural 
arch,* which is tensely stretched between the anterior superior 
spine of the ilium and the spine of the pubic bone. A portion of 
the upper surface of this arch is grooved so as to form the floor 
or inferior portion of the inguinal canal. The internal lateral 
boundary of this inguinal region may be considered as formed by 
the rectus muscle of the same side, which is extended in the 
middle line between the pubis and the sternum. Between the 
outer edge of the rectus muscle and the obliquely placed liga- 
ment of Poupart, is the proper inguinal region, which is of a 
triangular form with the apex at the outer side of the body of the 
pubis and the base opening upwards and outwards. This space 
is closed by the inferior portions of the three broad abdominal 
muscles, and the transversalis fascia. The aponeurotic tendon 
of the great oblique muscle as it descends downwards and in- 
wards, is connected with the whole length of Poupart's ligament. 
As the sheet of tendon approaches the pubis, it splits so as to 
leave an elliptical or rather ovoidal opening — the larger end of 
the ovoid being formed by the body of the pubis, and its two 
sides by the margins of the tendon forming the split. The space 
formed by this split, though having the ovoidal shape as above 
mentioned, is the external abdominal ring. The margins of 
the split constitute the pillars or columns of the ring, the inferior 
one of which terminates upon the spine and crest of the pubis in 
close conjunction with the proper fibres of Poupart's ligament, and 
the superior or internal crosses over the symphysis so as to de- 
cussate with its fellow of the opposite side. The outer and upper 
extremity of the ring is crossed by the intercolumnar fibres, which 
are affixed in front of the aponeurosis, and have for their object 
the strengthening of the bond of union between the columns, so 
as to keep them from diverging and enlarging the ring. The inner 
termination of the aponeurotic tendon of the external oblique 
muscle is upon the linea alba, where it meets the corresponding 
muscle of the other side. But for the existence of the ring formed 
by this split of the aponeurosis, there would have been no open- 
ing by which the spermatic cord could have passed in its rout 
to the scrotum. On turning down this aponeurosis, we find im- 
mediately below it the lower edge of the internal oblique and 
transversalis muscles. These, besides their more extensive origin 
from the sides of the abdomen, arise in part from Poupart's liga- 
ment, and have the same general insertion into the linea alba and 
the spine and crest of the pubis. If they had taken their origin 
from the whole length of Poupart's ligament, the cord could not 
have escaped except by a split in their muscular fibres, which, if 
such had been the case, would have been likely by their contrac- 
tion to have impaired the function of the cord. Such a result is 
obviated by the fibres of these muscles taking their rise from the 
outer half of the ligament, and passing round in an arch which is 

• For the sake of greater clearness in the anatomical description of the parts, 
which mu*t necessarily be brief, Poupart's ligament is represented as a separate 
cord, and not as it is usually considered, merely the lower edge of the aponeuro- 
tic tendon of the external oblique muscle. 



concave downwards, so as to leave a passage for the cord between 
their concave edge and the ligament of Poupart below. The 
arches of the two are muscular where they cross in front of the 
cord in the space between the rings, but soon afterwards they 
form a common or conjoined tendon, which curves round to be 
inserted upon the spine and crest of the pubis, under the lower 
end of the inguinal canal and behind the external abdominal rino-. 
This peculiar arrangement of the muscles appears admirably 
adapted for the purpose of preventing under ordinary circum- 
stances the occurrence of hernia at this region, the fleshy belly 
of the arch resting over and in front of the internal abdominal 
ring, and the conjoined tendon giving strength to the wall behind 
the external ring. On removing these muscles, we have next 
brought into view the transversalis fascia which lines the inner 
surface of the muscle of that name, and runs down to be con- 
tinuous with the whole inner border of Poupart's ligament. On 
the front of this membrane lies the spermatic cord in the whole 
length of the inguinal canal. The internal ring by which the 
cord gets from the abdomen into the canal, consists of an opening 
in this membrane of a semilunar shape, which is concave at its 
inner side. On this concave edge, sometimes called the internal 
pillar of this ring, which is sharp, resisting, and in some instances 
becomes the seat'of stricture, rests the cord as it enters the canal. 
This ring, in the healthy state of the parts, is closed behind by 
the peritoneum. If now we turn down the fascia transversalis, 
we find the peritoneum everywhere behind it — a layer of cellular 
tissue merely separating the two, in which the different consti- 
tuents of the cord run- The epigastric artery, which comes off 
from the femoral, runs up also in a direction nearly vertical 
through this cellular tissue behind the transversalis fascia, cross- 
ing behind the inguinal canal and between the rings, but rather 
nearer to the internal than to the external. In this cellular layer 
may also be observed the umbilical ligament, the remains of the 
umbilical artery of the foetus. As the epigastric artery crosses 
between the rings in its ascent to the rectus muscle, it raises the 
peritoneum in a fold. On either side of this fold there is a fossa ; 
the outer one of the two fossae is opposite to the orifice of the 
internal ring; and the inner immediately behind the external ring, 
but separated from it by the conjoined tendon of the internal 
oblique and transversalis muscles. 

These inguinal fossettes, as they are called, are only obvious 
when a flap of the abdominal wall is turned down. Through the 
outer one of these, pushing the peritoneal lining before it, passes 
the intestine or omentum in proper oblique inguinal hernia. 
Through the internal one, which is found between the epigastric 
artery and the umbilical ligament, the organs escape in that variety 
called direct or ventro-inguinal hernia, from the rout traversed 
being direct, and not oblique, like the passage of the proper in- 
guinal canal. 

The inguinal canal, wdiich lodges the spermatic cord, has then, 
as will be seen from the above brief description, for its floor the 
groove in the upper part of Poupart's ligament ; for its anterior 
boundary, the aponeurotic tendon of the external oblique ; for its 
posterior, the transversalis fascia; and is in addition, at its upper 
part, overhung or overlapped by the fleshy edges of the internal 
oblique and transversalis muscles. The internal ring, the edges 
of these muscles, and the upper column of the external ring, as 
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well as the thickened and plaited neck of the sac, are the points 
which may become the seat of strictures in oblique inguinal her- 
nia. If we examine the cord, we shall find that as it passes 
through the canal, it gets several coverings — 1st, from the internal 
ring, a tubular or funnel-shaped prolongation of cellular tissue, 
(called infundibular fascia or fascia propria,) which follows it 
down to the scrotum ; 2, from the edge of the internal oblique, a 
covering of muscular fibres (the cremaster) which passes down on 
the outer face of the last, and surrounds the testicle ; 3, a cellular 
fascia similar to the first, extended downwards from the column 
of the external ring, over the face of the cremaster, and called 
the intercolumnar fascia. These three coverings are intimately 
connected together, and though susceptible of separation in the 
healthy state and in recent hernia, are nevertheless in old cases 
matted together, and known then under the name of tunica vagi- 
nalis communis. After the cord leaves the external abdominal 
ring, it is, in addition to these parts, covered with the ordinary 
superficial fascia which extends down with it into the scrotum ; 
where the fascia is modified in its structure and takes the name 
of dartos muscle. The hernial tumour is usually found on the 
front and outer side of the cord. The epigastric artery will be 
found at the inner side of the neck of the sac. 

In direct inguinal hernia, or, as it is sometimes called, ventro- 
inguinal hernia, the protrusion takes place directly behind the 
external ring, and pushes before it the peritoneum, transversalis 
fascia and conjoined tendon, through the orifice of the external 
ring. The resistance made by the conjoined tendon is so great, 
that this form of hernia rarely attains much bulk, except, as now 
and then happens, when the viscera slip under the concave edge of 
the tendon, and pass out at the external ring. The coverings of this 
form of hernia will then be, with the exception of the infundi- 
bular fascia, nearly the same as in the oblique inguinal. The 
hernial tumour usually descends on the front and inner side of 
the cord. In this form of hernia, the epigastric artery will of 
course be found to the outer side of the neck of the sac. 

The inguinal canal in the fcetus lodges, till near the seventh 
month of intra-uterine life, nothing but the fibrous structure, 
called the gubernaculum testis, provided for the purpose of draw- 
ing down the testicle, which, prior to this period, is lodged in 
the abdomen below the kidney, and covered in front by the peri- 
toneum. Toward the period of birth, the testicle is gradually 
drawn down through the canal into the scrotum, bringing with it 
a process of the peritoneum ; so that when this change has taken 
place, the canal contains all the parts common to the adult, with a 
cylindrical prolongation of the peritoneum in addition. The cavity 
of the peritoneum at the external ring is usually found closed at 
birth ; and the tubular process extending to the testicle is ordi- 
narily completely obliterated during the first month after birth — 
the fibrous structure of the gubernaculum becoming, as shown by 
Mr. Curling, the cremaster muscle. When the closure of the 
tubular passage does not take place by the adhesion of the peri- 
toneal surfaces and the conversion of the membrane into cellular 
tissue, the vaginal pouch of the testicle communicates by a free 
passage with the cavity of the abdomen, through which a hernial 
protrusion may take place, the viscera passing down into the 
vaginal tunic of the scrotum, and lying in immediate contact with 
the testicle. As this passage has naturally a tendency to become 
73 



obliterated, the application of a truss is almost always successful 
in accomplishing its closure, even when a hernia has descended 
in the child so as to have been the means of keeping the canal 
patulous. 

STRANGULATED INGUINAL HERNIA. 

When the hernial tumour becomes strangulated, it is attended 
not only with suffering of more or less seventy, but with great 
and immediate danger, and calls for prornpt and decided meas- 
ures of relief on the part of the surgeon. These consist, 1st, in 
an attempt to reduce the protruded viscera by a process called 
the taxis ; and 2d, in an operation for the division of the part 
which is the cause of strangulation. 

1. Of reduction by the taxis. — The first object of the surgeon 
is of course, when practicable, to effect reduction without resort- 
ing to the use of the knife. The manipulation by the taxis has 
been briefly described as follows by Professor Syme.* 

" The patient should be laid reclining, with his shoulders and 
pelvis slightly elevated, to relax the parietes of the abdomen; 
and with the same intention, the thigh of the affected side should 
be bent upwards and inwards, as \hefuscia lata is thus prevented 
from causing any tension of the abdominal fascia? to which it is 
connected. The hernial tumour is then to be grasped at its neck, 
and compressed with the points of the finger and thumb, which 
at the same time pull it slightly outwards. The size of the parts 
at the ring having been thus diminished, the pressure is to be 
directed gently but steadily upwards, in the direction of the in- 
guinal canal. When, in consequence of this proceeding, the 
slightest gurgle is heard or felt, or the size of the swelling is per- 
ceptibly diminished, the reduction, in general, may be very soon 
completed. The larger the hernia is, the more may be expected 
from this manipulation, and vice versa. There is almost always 
some serous effusion into the cavity of the sac, and in small tu- 
mours, especially those of recent production with acute symptoms, 
the bulk of the fluid bears a large proportion to that of the intes- 
tine or omentum. External pressure, consequently, however 
carefully employed, cannot possibly have its effect confined to 
the neck or any other portion of the strangulated parts, since, 
through the medium of the fluid, its force must be diffused over 
the whole surface, and therefore urge the entire mass against the 
narrow aperture by which it is required to return. While cir- 
cumstances are thus opposed to the beneficial influence of pres- 
sure from without, it is obvious that the small size of the protru- 
sion, which is often not larger than the point of the fino-er, and 
seldom exceeds that of a walnut in most cases, will afford little 
resistance to an effort in the opposite direction. It accordinofy 
often happens that after the taxis has failed, the tumour suddenly, 
and, as it seems, spontaneously disappears, no doubt through the 
operation of some internal change in the condition of the bowels 
or omentum. 

"Such being the case, in the event of the taxis failing, it is 
obviously proper to use means that may produce some effect of 
the kind requisite for withdrawing the protruded parts into the 
abdominal cavity. Of these may be mentioned a change of 
posture, by elevating the pelvis and bending the shoulders back- 
* Principles of Surgery, London, 1812, pp. 312-314. 
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wards, in order to make a drag on the strangulated viscera — the 
administration of enemata to evacuate the intestines, and thus 
lessen the resistance to return — bleeding largely to diminish the 
contractile tone of the muscular fibres — using the warm bath 
with the same view — and in addition to it also employing opium 
or tobacco. The application of cold externally, and the internal 
use of tartrate of antimony, or purgatives, are means occasionally 
resorted to, but with more questionable advantage. 

"The choice of means for the purpose of promoting reduction 
must be determined by the circumstances of the case. When the 
patient is strong or plethoric, it will always be right, in the first 
instance, to abstract a considerable quantity of blood. Repeated 
injections, or the warm bath, if it can be procured, should also 
be constantly employed. In regard to tobacco it is necessary to 
be cautious, lest too great depression be induced by its use, so as 
to render the patient unable to bear an operation in the event of 
this measure proving necessary. The safest plan is to inject ten 
or twelve grains infused in an English pint of water, and repeat 
this if it seems requisite. The bowels having been thus, if pos- 
sible, unloaded, and the spasmodic tension of the abdominal 
muscles, which is caused by the irritation of the disease, and 
reacts injuriously upon it by tightening the fasciae which produce 
the stricture, having been subdued or diminished, the taxis is 
again to be tried. If a patient and careful trial of it should fail 
in the more favourable circumstances that now exist, the surgeon 
must think of removing the resistance by dividing the stricture 
with the knife. It is difficult to determine how long the opera- 
tion may be safely deferred, as inflammation and gangrene su- 
pervene much more quickly in some cases than in others. The 
best course is to operate so soon as a fair trial has been given 
without success to the taxis, and the measures which promote it, 
especially bleeding, and the warm bath if it can be procured. It 
should be recollected, 1. That the danger of the operation itself 
is very inconsiderable; and that consequently, the patient should 
not, for fear of incurring it, be subjected to the greater risk, or rather 
almost certainty, of a fatal issue, which attends the disease when 
allowed to follow in its course. 2. That the progress of the bad 
consequences is usually rapid, in proportion as the hernia is small, 
recent, and tense. 3. That in small recent hernias there is least 
advantage to be expected from waiting. 4. That in large hernias, 
strangulated in consequence of congestion, there is most assistance 
to be looked for from the continued use of purgatives and injec- 
tions. 5. That the operation is attended with least danger in 
cases where the tumour is small and recent; and with most where 
it is large and of old standing." 

Operation for Inguinal Hernia. 
In the operation for strangulated inguinal hernia, the patient is 
to be placed on the right side of his bed, with his chest and thighs 
elevated, or as is more commonly preferred by English and Ame- 
rican surgeons, on the foot or side of the bed, with his thighs 
flexed, and his feet resting upon a couple of stools — the sur- 
geon taking his position between the limbs of the patient. The 
operation is divided into five periods: — 1. The incision of the 
skin. 2. That of the layers between the skin and the sac. 3. 
The opening of the sac. 4. The division of the stricture ; and 
5. The reduction of the protruded viscera. Whether the opera- 



tion be for the oblique, direct, or congenital form of inguinal 
hernia, it will correspond in so many respects with that given 
below for the first of these varieties, that the modifications requi- 
site will, from what has been already said in reference to each 
form of the affection, be readily understood without a special 
description. 

1. Incision of the skin. — The parts are, if they require it, to be 
carefully shaved. The incision may be made through the skin, 
over the axis of the tumour, from above downwards, or by raising 
a fold and dividing it from within outwards, as directed at page 12. 
The incision should always commence three-quarters of an inch 
at least above the top of the tumour, in order that we may expose 
clearly the opening of the canal. If the hernia is one of the 
interstitial class, that is, confined to the canal, it should extend 
also for about the same distance below the external ring ; if 
scrotal, it should at least be from three to four inches in length. 

2. Incision of the layers between the skin and the sac. — This part 
of the operation is to be executed with particular care. These 
layers, if the surgeon is sure of his hand, may be divided from 
above downwards with light strokes of the knife. But as a gene- 
ral rule,* it will be found safer and more expeditious to raise up 
with the forceps the distinct tunics one by one at the lower end of 
the line of incision, open them by a horizontal puncture with the 
knife, through the opening thus made introduce a grooved direc- 
tor, and on this slit them up one after another the whole length of 
the external wound, until the surface of the sac and the tendon of 
the external oblique muscle above the ring become fully exposed. 
The arteria ad cutem abdominis and some branches of the exter- 
nal pudic vessels, will be divided in the section of the superficial 
fascia, and may require to be tied. The mode of proceeding will 
now vary according as the hernia is interstitial — confined between 
the two rings — or inguino-scrotal, extending through the canal 
into the scrotum, which is the form most commonly met with in 
practice. In the interstitial variety, the tendon of the external 
oblique is to be divided on the director, which is to be introduced 
upwards from the external ring, or if found more convenient, from 
above downwards through a puncture made at the top of the wound. 
This lays bare the sac for opening, which will be seen crossed by 
some of the fibres of the internal oblique and transversalis mus- 
cles, and covered by the thin infundibular fascia. In inguino- 
scrotal hernia, the sac may be at once opened up to the external 
ring, the necessity of any division of the aponeurosis of the exter- 
nal oblique being subsequently determined by the point at which 
the stricture is found. 

3. Opening of the sac. — In very many instances this will he 
found so adherent to the coverings on its outer face, that it must 
be raised up with them and divided on the director. The author 
has very frequently, when the general coverings of the hernia 
have been thin and adherent together, and especially in opera- 
tions for inguinal hernia in the female, after the section of the 
skin, penetrated at once by a cautious horizontal cut of a fold 
raised by the forceps into the cavity of the sac, and by intro- 

* It has already been observed, that from the agglutination of parts, produced 
by the effect of pressure on the coverings of the hernia, the number of distinct 
separable layers will vary in different cases of hernia— the infundibular fascia, 
the cremaster muscle, and the intercolumnar fascia, usually forming one coat in 
old hernias, called the tunica vasinalis communis. 
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ducing the director and lifting the parts well upwards so as to see 
that none of the viscera were raised, slit up all the remaining coats 
of the tumour at one stroke with the knife. But as a general 
rule, the surgeon must proceed cautiously and leave the sac as a 
last covering to be separately opened. This must especially be 
the practice in case the subcutaneous layers are found loaded with 
fat, contain enlarged or suppurating lymphatic glands, cysts re- 
sulting from an old hernial tumour, or any of the various compli- 
cations which may occur at this region. Sometimes the mass 
of subcutaneous fat may be so great and so deeply placed as to 
cause a suspicion that it might be formed by the omentum, which 
had become prominent in consequence of a breach in the sac 
itself. Under such circumstances, the surgeon is to tear through 
a portion of its structure with the point of the director, for the 
purpose of determining with certainty the character of the parts 
which lie immediately behind it. In some rare instances, espe- 
cially in direct inguinal hernia, the cord has been found pushed 
in front of the sac, and occasionally even with its different con- 
stituents spread out in the form of a sheet. In all instances, there- 
fore, where anomalous appearances present, the surgeon is to 
proceed with especial caution, raising every separate layer on the 
director, and examining it with the eye and by the touch before 
applying the knife, in order to avoid the risk of injury to the pro- 
truded viscera, or the wounding of the spermatic arteries or duct. 
The sac, when exposed on its outer surface, will be recognized 
by its smooth and shining appearance and the dark colour of the 
bowel seen through it, and will usually in this form of hernia be 
found to contain a considerable quantity of serum. If the case be 
one of congenital hernia, the sac is formed by the tunica vaginalis, 
and the fluid will be found collected in a cavity analogous to that 
of an ordinary hydrocele. The sac, if thin and yielding, may be 
opened as practised by Dr. Hartshorne of this city, by embracing 
the back part of the tumour with the fingers of the two hands, 
and lacerating it in front by pressure in opposite directions with 
the ends of the thumbs. In ordinary cases it answers best to 
elevate a fold with the forceps or the thumb and finger, and open 
it by a puncture as directed for the other coverings. The opening 
should be made a little to the outer part of the axis of the tumour 
— and the membrane divided on the director upwards to the ring, 
and downwards sufficiently far to expose the contents of the tu- 
mour and prevent the formation of a pouch for the lodgment of 
pus. On the division of the sac, the bulk of the intestine rises 
up and appears greatly increased in volume. The protruded parts 
are now to be carefully examined. If they are united by soft and 
recent adhesions, the union may be broken with the finger ; if by 
firmer filaments of old formation, divided with a pair of scissors : 
but if the viscera are rendered adherent to the sac by broad firm 
bands of attachment, the surgeon is to proceed, without disturb- 
ing them, to the next step, which is that of determining the seat 
of strangulation. To effect this he is to draw, if possible, gently 
outwards all the intestine lodged in the inguinal canal ; but in 
doing this the greatest care must be exercised to employ only the 
slightest degree of traction, for fear of lacerating the bowel and 
causing an effusion of its contents, especially if the strangulation 
has been such as to be likely to have caused softening or gan- 
grene. If the parts yield to the effort, but go back again with a 
slio-ht elastic rebound, the stricture is seated at the neck of the sac. 



If this does not take place, and the external ring is free, the stric- 
ture will be almost always found at the internal ring, it being but 
in rare instances formed by the edge of the internal oblique and 
transversalis muscles. If the stricture is at the external ring, 
which may be ascertained by the examination of that orifice with 
the finger nail, the bowel cannot be drawn out without a previous 
division of the ring. If, as sometimes happens, the strangulation 
is made by an accidental band of adhesion in the cavity of the 
sac, this becomes obvious in unfolding the part. If the viscera 
are free in the sac, the left fore finger with its back towards them, 
should be carried up under the front wall of the sac, for the 
purpose of ascertaining the precise seat of strangulation, and 
the end of the finger, or at least the nail, insinuated under the 
stricture. 

4. Division of the stricture. — We now pass up, laying it flat 
on the palmar surface of the finger, a probe-pointed bistoury, which 
should be wrapped with a waxed thread, or a strip of adhesive 
plaster, to within half an inch of the point ; or, which is prefer- 
able, use the probe-pointed hernia bistoury of Sir A. Cooper, as 
this has a cutting edge of but little more than half an inch in length. 
The probe point of the instrument is then to be insinuated under 
the stricturing band, and the instrument turned with its edge 
directly upwards, as shown at Plate L. fig. 2. The surgeon now, 
partly by rocking the point of the bistoury upwards and partly by 
pressing with the finger, nicks the resisting parts. As the border 
gives way, it allows the finger to be more freely introduced, over 
which the orifice may then be safely enlarged to the requisite 
extent with the instrument. If the stricture is at the neck of the 
sac, and to the inner side of the internal ring, it should, as directed 
by Sir A. Cooper, in order to render its division with the knife 
more safe, be drawn somewhat down by an assistant, who for that 
purpose grasps the opened sides of the sac with a couple of pairs 
of forceps — another assistant at the same time raising the abdominal 
wall at the top of the incision. 

If the stricture is at the internal ring or the neck of the sac, 
and so narrow that neither the finger, which has to be passed 
under the anterior wall of the canal to reach it, nor the finger nail 
can be got between it and the bowel, more difficulty will attend 
its division. It is not advisable in scrotal hernia to slit upwards 
the orifice of the external ring for the purpose of exposing the 
deeper-seated parts, as this would increase greatly the difficulty 
of retaining the hernia in place after reduction, when it is other- 
wise possible to accomplish the division safely. It may, however, 
occasionally be found necessary to enlarge the external ring even 
when it is not the seat of stricture, so as to admit the free exami- 
nation of the part at the neck of the sac. In these cases of ex- 
treme tightness, it has been recommended to introduce a grooved 
director below the stricture, and divide the band with a probe- 
pointed bistoury passed along the groove. This cannot, however, 
be safely done in parts that are not exposed to view, as the intes- 
tine may bulge up and come in contact with the edge of the knife. 
The author prefers greatly in these cases, first to carry up the 
finger to the point of stricture, then slide over the finger the com- 
mon spatula of the dressing-case, which is to be insinuated be- 
tween the intestine and the stricturing band. The protruded 
intestine should now be held down by an assistant, and the handle 
of the spatula will sufficiently protect the intestine to admit the 



292 



SPECIAL OPERATIONS. 



introduction of the probe-pointed bistoury for the purpose of 
dividing the stricture. But in case the stricture is at the top of a 
long canal, the operation, even with this precaution, would be 
attended with risk of injury to the bowel, and it might become 
necessary to incise the whole length of the anterior wall of the 
canal on a director. The division of the stricture, at whatever 
point it is found, is always to be made in this form of hernia di- 
rectly upwards, as directed by Sir A. Cooper, as this gives suffi- 
cient space for the return of the viscera, does not endanger the 
cord, and is in a course nearly parallel with the epigastric artery 
— of the relative position of which vessel to the stricture we can- 
not, as has before been mentioned, be always positively certain. 
An incision of the stricture that will allow the finger to move 
freely in the passage, answers for the return of the protruded 
parts when they are not unusually bulky. An incision of the 



stricture for the sixth or the fourth of an inch in extent will 
usually suffice for this object. If greater space be required, it is 
considered safer, on account of the oblique course of the epigas- 
tric artery, to gain it by two, three, or more separate small inci- 
sions on the outer and inner margins of the stricturing band. 

5. Reduction of the viscera. — It now remains to examine the 
condition of each viscus at the strictured point, and return it, if 
found in a suitable condition, into the cavity of the abdomen. 
For this purpose, if it is a case of entero-epiplocele, the omentum 
is to be turned off and the intestine gently drawn down. This 
enables us not only to examine the intestine at the point at which 
it is most liable to have suffered, but to diminish the tension at 
the protruded part by giving greater space for the diffusion of its 
contents, and thus facilitate the process of reduction. If the 
viscera admit of being at once reduced, the intestine is to be 



PLATE LL— OPERATIONS FOR STRANGULATED HERNIA. 



(Figs. 1, 2.) STRANGULATED OBLIQUE INGUINAL HERNIA. 

Fig. 1. — Opening of the sac. — The integument, superficial fascia, and tunica vaginalis communis, are laid open 
so as to expose the sac covering the protruded viscera, and a portion of the tendon of the external oblique 
muscle. At the period of the operation shown, the surgeon lifts a fold of the peritoneal sac from off the surface 
of the intestine, and punctures it with the knife held flatwise. 

Fig. 2.— Division of the stricture.— The sac has been opened its whole length on the director, and the point of the 
fore finger passed over the fold of the bowel, is insinuated under the edge of the external ring. Over the pulpy 
surface of the finger (a) is passed the back of the ordinary probe-pointed bistoury (6), for the purpose of 
dividing the stricture which is here supposed to be at the external abdominal ring. If the stricture is seated 
at the internal ring, or at the neck of the sac, the process for its division is the same, except that the hernia 
bistoury of Cooper (D) should be employed. But if the ordinary probe-pointed bistoury is used in place of 
that of Cooper, it should be wrapped down to near its end with a waxed thread or a strip of adhesive plaster. 

(Figs. 3, 4, 5.) STRANGULATED CRURAL HERNIA. 

Fig. 3.— Opening of the sac— The integument and superficial fascia have been opened by a T" incision. The sac 
has been incised so as to expose the fold of intestine and omentum. The opening in the sheath of the vessels 
(a, a), which is here supposed to be the seat of stricture, has been dilated with the probe-pointed bistoury over 
the end of the finger, in order to relieve the strangulation. The lower end of the peritoneal pouch is shown on 
the point of being laid open with the bistoury (b) over the finger (c), so as to leave no cul-de-sac for the retention 
of the secretions during the cure. 

Figs. 4, 5.— Division of the stricture by different processes, when the strangulation takes place at the ligament of 
Gimbernat, Hey's ligament, or the neck of the sac. 

Fig. 4.— e. Division of the edge of Gimbernat's ligament, Hey's ligament, the inner edge of the sheath of the vessels, 
or the neck of the sac, in the usual direction, upwards and inwards toward the umbilicus. The end of the finger 
(with its back surface toward the contents of the tumour), is inserted carefully under the edge of the stricture, 
and along this is slid flatwise the probe-pointed bistoury of Cooper. As soon as the bistoury has passed below 
the stricture, its edge is turned upwards and inwards for the purpose of dividing it. 
/. Process of Pott for dividing with his curved bistoury the inner end of the crural arch directly upwards. 
g. Process of Sharp for its division obliquely upwards and outwards. This is attended with risk of cutting the 
femoral vein. 

Fig. b.—h. Process of Sabatier for the division of the stricture upwards and inwards. 

i. Process of Dupuytren for dividing the ligament of Gimbernat obliquely upwards and outwards, by an incision 

from the exterior with a convex bistoury. 
k. Process for dividing the stricture on a grooved director, which is to be entered by an incision through the 

upper part of Gimbernat's ligament, and brought out through the orifice of the crural ring. 
I, I, I. Several small incisions, as in the process of Scarpa, for enlarging the orifice of the crural ring. 
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returned before the omentum, nearly as in the ordinary process for 
the taxis. It is to be gently compressed to cause its gaseous con- 
tents to pass into the cavity of the abdomen. The blood from the 
surface is then to be carefully wiped away. If the loop is small, 
it may be supported by the first three fingers of the hand, and 
pressed up through the ring, following it with the fore finger even 
into the abdominal cavity. If it be large, considerable difficulty 
will sometimes occur in its reduction. The walls of the abdomen 
should be relaxed as much as possible, and the surgeon, securing 
one end of the loop with the first three fingers of the left hand, 
introduces the other end, portion by portion, completely into the 
cavity of the abdomen with the index finger. The omentum 
should next be reduced. No attempt is to be made to return the 
sac. The wound is to be closed with a few sutures, passed merely 
through the integument and supported by adhesive straps. Lint 
spread with cerate, a stout compress, and a spica bandage, com- 
plete the dressing. The patient is to be kept carefully in bed 
during the cure, with the thighs and thorax flexed, and must on 
no account be allowed to rise for the purpose of defecation, for 
fear of reproducing the hernia. If the intestine is found gangre- 
nous to a limited extent, the affected portion should be retained 
at a level with the ring; and the orifice left after the detachment 
of the slough may in favourable cases close spontaneously in 
the course of a few weeks. If the gangrene extends to a con- 
siderable part of the calibre of the intestine, or involves an entire 
loop, the bowel must be left unreduced, and a portion of its 
healthy structure brought to the border of the ring. If the omen- 
tum is found gangrenous, it is to be excised — the course to be 
pursued in regard to it being precisely the same as that already 
mentioned in reference to wounds of the abdomen, with strangu- 
lation of this structure. 

If, after the operation for stricture, the hernia is found irredu- 
cible in consequence of broad adhesions, which cannot be dis- 
sected up without danger of doing injury to the intestine, it is, 
even if in nowise affected with gangrene, to be left in place, the 
integuments brought together over it, and the wound merely 
covered with a pledget spread with cerate. It might under such 
circumstances be expected that an additional portion of the intes- 
tine would be liable to escape, but such has not been found by 
experience to be the result. For if the function of the bowels be 
restored after the division of the stricture, and the patient be kept 
rigidly to the horizontal posture, the amount of the protrusion will 
gradually diminish, and the parts may even in the end be gradually 
withdrawn into the cavity of the abdomen. The same practice is 
also ordinarily to be pursued in case the caput cfficum has been 
forced down and for some time retained in the tumour, when, so 
far as the experience of the author goes, it will be found too firmly 
adherent to allow of its immediate reduction. 

When the tumour is very large, and known to be habitually 
irreducible, the exposure of its contents to the air, by laying open 
the whole of its coverings, will, as remarked by Sir A. Cooper, 
be attended with danger. In such cases, the practice recommended 
by this distinguished surgeon is to make a small incision over the 
neck of the tumour, and divide the stricture, leaving the viscera 
in place. 

The same practice has been adopted, especially by some Nea- 
politan surgeons, as a general rule for all hernial tumours without 
74 



distinction, with the exception that they immediately return the 
viscera into the abdomen provided they are found reducible. A 
most serious objection to the practice is, however, the uncertainty 
in which the surgeon must remain in regard to the condition of 
the organs, as the narrow wound could scarcely give sufficient 
room for their thorough examination. 

Another process employed in small recent herniae, amenable to 
the same objection, consists in the reduction of the tumour, sac 
and ali, after the division of the stricture on the outer side of the 
sac, and without the opening of its coverings. This practice was 
resorted to by Petit and Monro, and has lately been strenuously 
advocated by Mr. Key and Mr. Luke, of the London Hospital. 
It has not, however, received the general sanction of the profes- 
sion, though Mr. Fergusson and M. Velpeau deem it worthy of 
more consideration than it has yet met with. 

It has been proposed to relieve the bowels in certain cases of 
inguinal hernia y by a subcutaneous division of the stricture. The 
object of this process is to avoid the exposure of the bowel to the 
air, and enable us to return it into the abdomen by the taxis, 
without leaving any external wound beyond that of a trifling punc- 
ture. — A case most successfully treated in this way, by the author, 
will be noticed on the last page of this work, under the head of 
subcutaneous operations. 

CRURAL OR FEMORAL HERNIA. 

Surgical anatomy. — In this form of hernia the protrusion takes 
place below Pouparfs ligament, through an opening called the 
crural ring. It has been already observed, in the description of 
the parts concerned in inguinal hernia, that Poupart's ligament is 
stretched from the anterior superior spine of the ilium to the spine 
and crest of the pubis, forming an arch over the concave front 
surface of the os innominatum. In its connection with crural 
hernia, it is important to have more particularly in view that por- 
tion of the ligament which is attached to the spine of the pubis, 
and for about three-quarters of an inch to the crest of this bone, 
which forms a part of the linea ilio-pectinea. That dependency 
or reflection from the lower edge of Poupart's ligament, which 
arches down along the crest in a direction slightly backwards and 
inwards, has received the name of Gimbernat, and presents a 
sharp concave edge which looks outwards towards the iliac vein. 
This concave edge forms the inner boundary of the crural ring. 
To ascertain what forms the outer edge of the ring, it will be ne- 
cessary only to examine the parts which fill up the greater portion 
of the space between the concave face of the os innominatum and 
Poupart's ligament. Commencing from the spine of the ilium, 
we find the space included between the outer half of Poupart's 
ligament and the outer half of the concave face of the bone below 
it, completely filled up by the psoas magnus and iliacus internus 
muscles, as they make their way in a common musculo-tendinous 
mass downwards and inwards to their insertion on the trochanter 
minor of the thigh bone. The inner edge of this common tendon 
slopes onwards towards Gimbernat's ligament, so as to cover the 
pectineal protuberance, on which sloping edge rest the iliac artery 
and vein as they pass into a long triangular fossa at the top of the 
thigh, the base of which is formed by the inner half of Poupart's 
ligament. As the walls of the vein (which is placed immediately 
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to the inner side of the artery) are hut little resistant, and liable to 
he compressed by the yielding of Poupart's ligament to the trac- 
tion of the muscles inserted upon it, a space has been left between 
its inner margin and the edge of Gimbernat's ligament. This 
space is crossed by some loose cellular tissue, called the crural 
septum by Cloquet,and fascia propria by Cooper — which is pierced 
by the ascending absorbent vessels*; it lodges one or two small 
lymphatic glands — and constitutes the proper crural ring. It is 
on the average about half an inch in diameter, and from the pecu- 
liar arrangement of the fascia, constitutes the only point at which 
the viscera can protrude in crural or femoral hernia. The fascia 
iliaca, which covers the abdominal face of the iliac muscle, is con- 
tinuous over the linea ilio-pectinea with the pelvic fascia, and 
extends downwards towards the top of the thigh to get a firm 
attachment between the spine of the pubis and the anterior supe- 
rior spinous process of the ilium. In the outer half of this space 
it is connected with Poupart's ligament, which it firmly binds 
down upon the surface of the psoas magnus and iltacus tendon. 
In the inner half of this space it cannot, in consequence of being 
placed behind the iliac vessels, reach the ligament; it is accord- 
ingly reflected along the sloping inner surface of the muscles and 
the concave face of the bone up to the edge of Gimbernat's liga- 
ment, and is continued down behind the vessels upon the thigh 
so as to make the posterior half of their sheath. The transversalis 
fascia, which, as has already been shown in the surgical anatomy 
of inguinal hernia, is connected to the inner edge of the whole 
length of Poupart's ligament, is in contact with the iliac fascia 
both at the outer margin of the artery and at the outer edge of 
Gimbernat's ligament, and is continued likewise down, but in 
front of the vessels, so as to form their anterior half of the sheath. 
Between these two fascia? a partition passes across between the 
artery and vein. As the sheath of the vessels formed by these 
two fascia? is connected to the edge of Gimbernat's ligament, it 
must necessarily include the crural ring, and cause the hernia, 
when it escapes by this opening, to pass down into the sheath of 
the vessels. The sheath, which is larger on the side of the ab- 
domen than is necessary to embrace the vessels, is gradually nar- 
rowed, so that at the distance of an inch and a half below Poupart's 
ligament — where the internal saphena penetrates its anterior wall 
to open into the femoral vein — it is found capable merely of em- 
bracing the artery and vein, and becoming like the ordinary sheaths 
which surround the vessels. It must necessarily be funnel-shaped 
in its form. Over the orifice of this funnel is spread the ordinary 
peritoneal lining of the abdomen, which, when a hernial protru- 
sion occurs, is necessarily pushed before the viscera as far as they 
can freely descend — which is to the end of the funnel — the place 
of entry of the saphena vein. If the viscera are subjected to further 
protrusion, as they cannot readily dilate the sheath of the vessels 
below this point, they widen the orifice made for the saphena vein, 
or one of those for the passage of the large absorbent trunks in 
the anterior wall of the sheath, so as to escape through its opening. 
This orifice when dilated is sometimes, though improperly, spoken 
of as the accidental crural ring. The passage between this opening 
and the proper crural ring may with propriety be designated the 
crural canal. 

There is one part more that requires notice on the side of the 
abdomen, and that is the arrangement of the arteries. When 



these have their normal origin, none of them are placed in danger 
from the operation in this form of hernia, unless the incision of the 
stricture be made of unnecessary length, or in the upward and out- 
ward direction towards the trunk of the epigastric. But occasion- 
ally — about once in six times according to M. Bourgery — the epi- 
gastric artery, instead of arising from the femoral, comes off from 
the obturator and winds over the passage of the crural ring as it 
goes to take its position on the abdominal muscles, so as to be 
placed over the neck of the sac; — or the obturator comes off" from 
the epigastric, and occupies as it runs towards its foramen the same 
position in relation to the neck of the sac. Under either of these 
circumstances the vessel, in the division of the stricture at the 
neck of the sac, would, unless care was exercised, be more or less 
in danger of injury. 

If we examine the parts on the surface of the thigh below Pou- 
part's ligament, we find the crural canal, and the viscera which it 
lodges, in hernia, deeply placed below several layers in the trian- 
gular fossa before spoken of, the walls of which are at this point 
formed between the pectineus muscle — which runs from the body 
of the pubic bone outwards and downwards — and the common 
tendon of the psoas magnus and iliacus muscles, which runs down- 
wards and inwards — these two parts being situated at the corre- 
sponding margins of the sheath of the vessels. 

If we begin with the deeper seated of these coverings of the thigh, 
we find, first, the strong membrane called the fascia lata, which 
serves as an aponeurosis to embrace tightly the muscles, and is 
connected to all the bony margins of the pelvis and to the inner 
and lower face of the ligament of Poupart and Gimbernat, so as to 
keep in check the tendency of the abdominal muscles to draw the 
crural arch upwards. This fascia is simply spread circularly over 
the surface of the muscles of the thigh up to the point about an 
inch and a half below Poupart's ligament, where the great saphena 
vein, which ascends on the external surface of the fascia, empties 
into the femoral. The arrangement of the fascia is here more 
complex for the purpose of giving to the vein a passage sufficiently 
free to prevent its becoming constricted. Immediately under the 
place where the saphena vein turns inwards to the femoral, the 
fascia lata splits into two portions with a semicircular edge, con- 
cave upwards, at the place of division. The inner one of these 
two portions is called the pectineal, as it covers that muscle up to 
the crest of the pubis, where it is attached at the place of insertion 
of Gimbernat's ligament. The outer portion, called the sartorial, 
at its place of separation from the pectineal, continues the sweep 
of the semicircular curve formed under the saphena vein, so as to 
cross over the front part of the sheath of the vessels in a falciform 
or crescentic fold, in order to get its attachment along the inner 
edge of Poupart's and Gimbernat's ligaments, at the latter of which 
it again becomes continuous with the pectineal portion. The con- 
cavity of this falciform or crescentic process presents downwards 
and inwards. The inner end of it, which becomes narrow as it 
follows round the concave or outer edge of Gimbernat's ligament 
to join the pectineal fascia, crosses necessarily the crural ring, and 
presents a cutting edge downwards and backwards, which is ad- 
herent to the sheath of the vessels. This thin prolongation of the 
crescentic process is considered one of the seats of stricture, and 
is known as Hey's ligament. 

From this description it will be seen that a sort of oval opening 
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is formed on the inner and front side of the sheath of the vessels, 
by the separation of the fascia at the saphena vein, and their sub- 
sequent union at the point of insertion on Gimbernat's ligament 
and the crest of the pubis. Through this opening the hernial 
protrusion makes its way, and becomes more superficial after it 
has dilated the saphenous orifice in the sheath of the vessels, 
pushing before it a thin cellular layer which is found spread be- 
tween the opposite edges of the two portions of the fascia lata, and 
is enumerated as one of the coverings of hernia under the name 
of the cribriform fascia.* Over the fascia lata, and across the oval 
orifice formed in it, is spread the superficial fascia. This is fre- 
quently found loaded with fat, and is formed of two layers, between 
which are lodged the superficial lymphatic, glands of the groin. 
The outer layer of this fascia is directly continuous with the super- 
ficial fascia of the abdomen ; the other is attached to the inner edge 
of Poupart's and Gimbernat's ligaments, and lines the vertical fold 
which constitutes Hey's ligament, with which it is sometimes 
thickened in cases of strangulated hernia. 

' In crural hernia, the viscera as they protrude push the peritoneum 
and the crural septum before them, first get into the crural ring 
between the edge of Gimbernat's ligament and the vein, then pass 
under the edge of the ligament, then under that of Hey's ligament, 
which is immediately adjoining the former, but still more sharp 
and prominent ; and if stricture does not now take place, pass 
down the crural canal, and turning at a right angle in its course, 
dilate the orifice for the saphena vein, and raise up as its cover- 
ings the cribriform fascia, the superficial fascia, and the skin. If 
the protrusion should be extended further, as observed in some 
old cases of hernia, it separates the superficial fascia from the 
fascia lata — in the direction in which the connection is most loose — - 
towards the anterior superior spinous process of the ilium, so as 
to form a tumour overlapping Poupart's ligament. In doing this 
it may, after pushing outwards the cribriform fascia, dilate one of 
the openings by which the absorbents traverse this layer, and form 
a long sac divided into two cavities at the point where it is girdled 
by the fascia. Two cases of this description have recently oc- 
curred to me in operations on the living subject — one of which 
was performed during the winter of 1843-4 before the class of the 
Jefferson Medical College at the Philadelphia Hospital, and the 
other on a patient of Dr. Franklin, of this city. In both these in- 
stances the cysts or cavities of the sac — the effect of previous pro- 
trusions — were filled with fluid, a small knuckle or loop of intestine 
being found strangulated by a thickened mass of omentum which 
had partly blocked up the ring. But the cutting edge formed by 
the septum between the cysts — a point of pathology that has not 
escaped the observation of Sir A. Cooper — was such as to show 
that it might readily, had the intestine passed through it, have 
been made the seat of stricture. 

Treatment of Crural Hernia. 
The reduction of the tumour in this form of hernia is to be at- 
tempted by the application of the taxis, very much as has already 

* The sartorial and pectineal portion of the fascia lata will also be found to 
be continuous with each other, behind the sheath of the vessels, by a thin layer 
which covers the tendon of the iliacus and psoas muscles, and is closely adherent 
to the posterior part of the sheath. This part, however, is not concerned in the 
operation. 



been described for inguinal hernia. It will, however, be necessary 
to recollect the circuitous route by which the viscera escape, 
and make the pressure first downwards, to pass them through the 
opening in the sheath of the vessels, and then upwards in the 
direction of the crural canal. A small knuckle of intestine, not 
larger than a hickory nut, is sometimes strangulated at the seat of 
the crural ring; this, when the patient is obese, it may be very 
difficult to detect. If, with the rational signs of strangulation not 
relieved by the ordinary internal treatment, there is pain and sore- 
ness on pressure over the crural ring, though no distinct tumour is 
apparent, there is probably a hernia, and it will be the duty of the 
surgeon to cut down to determine the question. Even if, with 
the prevalence of these symptoms, there should be merely a greater 
fullness of the region of one groin than the other, though no sore- 
ness or pain be developed on pressure, he will still be justified in 
making an examination with the knife — and operation of itself 
unattended with danger when properly performed — as cases of 
fatal strangulation have, under such circumstances, been known 
to occur, three of which have come within the knowledge of the 
author. The general rule applied in strangulated hernia, that the 
smaller the parts protruded the greater is the danger of the early 
development of gangrene, is especially applicable lo the crural 
form of the affection. 

Operation for Strangulated Crural Hernia. 

In many of its details, the operation for this form of hernia will 
correspond with that just described. It will, therefore, only be 
necessary to point out its peculiarities. A simple incision of the 
skin, made obliquely downwards in the axis of the tumour, will 
usually suffice. If the hernia is of large size, this incision 
may, though I have rarely found it requisite, be crossed at its 
lower end by another, so as to convert it into a _L reversed. In 
some instances a crucial incision has been employed, for the pur- 
pose of more readily uncovering the viscexa, and facilitating the 
access to the stricture. The fascia superficialis, which will often 
be found thick and loaded with fat and enlarged glands, is to be 
opened on the director to the same extent and in the same direc- 
tions as the skin. The fascia propria* is usually the layer which 
next comes into view ; it is formed by the crural septum, which 
has been forced down before the sac, is moulded exactly upon 
the form of the latter, and is so thin and transparent that it might 
be mistaken for the sac itself, especially as the latter in this form 
of hernia is rarely distended with much serum, and is often coated 
on its outer surface with a layer of fatty matter, that has some 
resemblence to the omentum. The operator will, therefore, be 
required to examine closely in reference to cases of this descrip- 
tion, for if an attempt be made to divide the stricture on the 
outer side of this membrane, and thus reduce the sac without 
opening it — a process even more objectionable in crural than 
inguinal hernia — the stricture, if it had been formed, as is some- 
times the case, in the neck of the sac itself, or in the crurat sep- 
tum, would be left undivided after the return of the viscera. 

In case the strangulation of a small hernial tumour of recent for- 
mation had taken place before it had dilated the opening in the 

* The cribriform fascia will in most instances be found so blended with the 
superficial, that it cannot be recognized in the operation as a distinct layer. 
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sheath of the vessels, we would have the sheath as a third cover- 
ing to divide before reaching the sac* 

After the division of the fascia propria, we fall usually upon 
the sac ; this is to be opened with great precaution on the direc- 
tor, by a simple longitudinal slit. The fore finger is now to be 
carried up towards the abdomen, to ascertain the seat of strangu- 
lation. If it is found in the dilated' orifice of the sheath of the 
vessels, (the accidental crural ring, as it has been called,) its com- 
parative superficial position enables the operator readily to recog- 
nize it. If it is at the neck of the sac, at Gimbernat's ligament, 
or at Hey's ligament, or at that part of the sheath of the vessels 
immediately below Hey's ligament, where the sheath is thickened 
by a vertical fold of the superficial fascia, its precise seat is more 
difficult of detection, and is by no means important, as the same 
process for division is required in all, provided the cut be made 
from, the interior of the sac. 

The mode of division at the orifice in the sheath of the vessels 
(accidental crural ring) is very simple, and is shown completed at 
Plate LX. fig. 3. Even when a stricture has been found and 
divided at this place, it is necessary to carry up the finger beyond 
it to ascertain whether or not there is a second narrowing at the 
crural ring. In doing this, I have found on three occasions the 
bowel to slip at once into the cavity of the abdomen, showing con- 
clusively that no stricture had existed at that point. In a great 
majority of cases it is, however, at this place that the stricture 
will be found. 

A variety of processes have been devised for the relief of the 
strangulation at this point. That which is most generally ap- 
proved of is shown at Plate LX. fig. 4, e. The left fore finger 
is to be carried up in front of the viscera, and the end, or at least 
the nail, inserted under the stricture. An assistant now holds the 
bowel down, and the surgeon carries up a probe-pointed bistoury 
(that of Cooper being preferred) flatwise over the finger, engages 
the probe point under the stricture, then turns the cutting edge 
upwards and inwards in the direction of the umbilicus, and presses 
the knife with the finger till the resisting part yields, which usu- 
ally gives way with a creaking sound, as in the division of a piece 
of parchment. A slight cut will usually suffice for the introduction 
of the finger in the ring ; the bistoury should then be withdrawn. 
The surgeon now ascertains if the passage is sufficiently free to 
admit the finger to move freely, and allow of the return of the 
bowel without the employment of such pressure as would subject 
it to contusion. If not, his next object of investigation is to de- 
termine whether there is the anomalous distribution of the arteries 
round the neck of the sac, which has been described at page 294. 
If none is met with, the bistoury is to be introduced as before, and 
a further division of the stricture made. An incision to the extent 
of a quarter of an inch is much greater than is usually required, 

* In an operation which I performed, about a year since, on a patient of Dr. 
Wills, at Downingtown, in this state, the strangulation of a small knuckle of 
intestine had taken place without any dilatation of the orifice in the sheath of the 
vessels, and the fascia propria was recognizable as a distinct layer over the 
sheath. The seat of the stricture was found just below Gimbernat's ligament, 
and was rendered very accessible to the knife by drawing the sac downwards 
with a couple of pairs of forceps — a measure which will, in many of the cases 
where the patient is obese, be found highly advantageous. The ligament of Gim- 
bernat was found less developed than usual, and of course without its usual 
reflection backwards, which is intended as the natural barrier against hernial 
protrusions at this place. 



and is the most that under almost any circumstances can be 
needed. If, on the introduction of the finger, the artery should 
be found throbbing round the margin of the ring, that point 
should be selected for the division of the stricture at which the 
artery is most distant, and it will be well, instead of a single 
incision, to gain the requisite space by nicking the border of the 
ring at several points, as shown at Plate LX. fig. 5, Z, according 
to the plan of Richter and Scarpa. 

The author operated about eighteen months since in a case of 
old crural hernia, in which, after the division of a first stricture 
near the ring, another was detected apparently at the neck of the 
sac, in front of which a large artery could be felt pulsating round 
the anterior two-thirds of the ring, and equally near it at all points. 
The plan pursued was to blunt the edge of the bistoury by rubbing 
it with the roughened side of the dissecting forceps, wrapping it 
with a waxed thread, so as to leave a cutting surface of not more 
than a fourth of an inch in length, and proceeding with great cau- 
tion, and without any sawing motion, in the division of the stric- 
ture upwards and inwards, pushing in the finger at the same time 
so as to keep the vessel elevated above the edge of the knife. 
In this way the division was safely effected without injury of the 
artery, and the patient made a rapid recovery. It appears to the 
author that this course would in most instances be found to answer 
where the vessel surrounds the ring, for the artery, which lies 
somewhat loose in the sub-peritoneal cellular tissue, is disposed 
to give way before the dulled edge of the knife, whilst the stric- 
turing band is so firm as to receive the whole action of the in- 
strument; and it is perhaps from this tendency to slip before the 
knife, that, notwithstanding the frequency of the anomaly, the 
artery in this operation has been so seldom cut. In such cases 
it might possibly, though there would be risk of contusing the 
bowel, answer to resort to the practice of Leblanc, which has 
been advocated by Malgaigne in all instances of stricture at the 
neck of the sac in crural hernia — that of dilating the orifice by 
pushing in, in front of the intestine, the small end of the ordinary 
spatula blunted on the edge, and rupturing the resisting band by 
pressing strongly on the circumference of the orifice. 

Various other plans have been devised for the division of the 
stricture in crural hernia. Pott practised the division of the crural 
arch directly upwards, as shown at Plate LX. fig. 4,/. Sharp, 
its division obliquely upwards and outwards, (fig. 4, g.) Saba- 
tier, upwards and inwards, (fig. 5, h.) Dupuytren, upwards and 
outwards, (fig. 5, i,} with a curved probe-pointed bistoury cutting 
on its convex edge, the incision being made from above down- 
wards ; and Scarpa, Boyer, and Lawrence, following very nearly 
the method of Gimbernat, direct the incision to be made inwards 
upon the edge of Gimbernat's ligament, in a direction nearly 
parallel with the horizontal branch of the pubis. 

Sir A. Cooper rejected the process of Gimbernat, which, ac- 
cording to him, is not only difficult of execution from the depth 
at which it is performed, but exposes the intestine to a risk of 
laceration in the traction outwards, that, on account of the nar- 
rowness of the passage, must necessarily be made to get room for 
the bistoury, and especially when a conductor, which is always 
deemed requisite, is employed, whether that be a finger, a grooved 
director or a spatula. The space gained by it he also deemed in- 
sufficient in cases of large hernial protrusions. After having laid 
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the sac open up to the sheath of the vessels, this surgeon intro- 
duced his finger in front of the viscera, and divided the sheath 
on its inner side up to the crural arch. If this was not found 
sufficient to permit the return of the viscera, he either divided 
simply the posterior edge of the ligament, or made a puncture 
through the upper part of Gimbernat's ligament, and introduced 
a grooved director from the opening through the crural ring, 
upon which the ligament was divided with the knife. This latter 
process, however, is complicated, and weakens the aponeurosis 
of the great oblique. Cases may however occur, in which this 
process, or some one analogous to it, will be found the most ap- 
propriate. One of this kind occurred in the wards of Professor 
Dunglison, and was operated on by the author in the winter of 
1832-3. The hernia was of long standing, and had been ill- 
supported by a truss. A thick mass of omentum was found 
firmly adherent round the inner margin of a large crural ring, 
and to the front portion of the sheath in its vicinity, so as to 
leave within its girth a narrow orifice, in which a small loop of 
intestine had become strangulated. On laying open the sac, it 
was found impossible to divide the stricture without cutting 
through a thick mass of omentum, or dissecting it off from its 
firm attachment to the neck of the sac. It was deemed better to 
divide the stricture on the outer side of the sac, puncturing it at 
its edge of reflection from Poupart's ligament, so as to introduce 
the end of a probe-pointed bistoury. The nail of the left fore 
finger was then engaged between the sac and the resisting bands 
above it, and the edge of Gimbernat's ligament and Hey's liga- 
ment cautiously divided close upon the finger nail. The intestine 
was then returned — but the omentum, in consequence of its firm 
adhesion, was left in place. As a general rule of practice, how- 
ever, it will be found better to excise the omentum, especially if 
it be thickened and hardened, tying such vessels as bleed, than 
to leave it in place. 

The management of the viscera after relief from strangulation 
in crural hernia, and the subsequent dressing and treatment, are 
to be conducted on the same principles as after the operation for 
inguinal hernia, and will require no particular description here. 

UMBILICAL HERNIA. 

Surgical anatomy. — Umbilical hernia (omphalocele, exomphalos) 
escapes sometimes by the umbilical ring, but more frequently at 
a weakened point in the linea alba, at a little distance below or 
above it. The hernia of the linea alba is the name which has 
been sometimes applied to this latter variety. 

In the foetus the umbilical ring is a nearly circular orifice, 
through which run the vein and arteries of the umbilical cord, 
and the urachus, a fibrous band which extends from the ring to 
the top of the bladder. When this opening is examined from the 
side of the abdomen, the peritoneum is seen to dip into it so as 
to form a sort of pouch. If at the same time some traction out- 
wards is made on the cord, the pouch will be deepened so as to 
take the form of a funnel, the base of which opens into the ab- 
dominal cavity. After the separation of the cord, a solid cicatrix 
is usually found at the extremity of the obliterated umbilical ves- 
sels, at the point at which they had passed through the umbilical 
opening or ring. If this solid obliteration of the passage is tardily 
75 



effected, and the child is fretful, one of the bowels is liable to 
protrude at the opening, constituting that form of umbilical hernia 
which is distinguished as the congenital. But when the tumour 
in umbilical hernia is developed subsequently to the solid closure 
of the passage, it is found to escape more frequency by a rupture 
through a weakened point of the linea alba just above or below 
the ring, than at the ring itself. When it takes place at the ring 
in an adult, or at any time subsequent to the closure of this open- 
ing, it dilates the centre or the side of the cicatrix, and may sepa- 
rate the cord formed by the obliterated vessels and the urachus, 
and carry them out with it — the tumour expanding in the intervals 
between them so as to have a lobulated appearance, and be covered 
merely by a thin peritoneal layer and by the cuticular investment 
of the cicatrix. More commonly the cords will be found adher- 
ent together forming a single rope, the viscera then protruding 
between it and one of the margins of the ring. The author has 
met with a case in which an opening had been dilated on either 
side of the cord formed by the union of the umbilical arteries and 
the urachus, so that a loop of intestine which had escaped through 
one orifice and passed back into the cavity through the other, 
became fatally strangulated over the intermediate vertical band. 

The causes which give rise to umbilical hernia, and the mode 
in which the protrusion takes place, correspond in general so much 
with those already described in reference to other forms of hernia, 
that it is not necessary to describe them here with particular mi- 
nuteness. 

Covering of umbilical hernia. — It was formerly believed that 
there was in umbilical hernia no proper peritoneal sac. But the 
existence of the sac may always be discovered by careful exami- 
nation. The author has often noticed it distinct and well formed 
in small hernial protrusions round the umbilicus, and has been 
enabled to detect it in large protrusions, though it is there found 
merely as a thin serous facing to the fibrous tissues on its outer 
aspect. The peritoneum in the neighbourhood of the umbilicus 
is far more closely connected to the parts which it lines than at 
the inguinal or crural regions, and in consequence of this the sac 
can only be formed in large hernia by the excessive expansion of 
a small peritoneal pouch. The fascia superficialis and the skin 
form the two principal tunics in this form of hernia. In obese 
subjects— especially in women, who are more prone to this affec- 
tion than men — a thick layer of fat will be found below the skin, 
masking the tumour, preventing its development forwards, and 
causing it to spread out as a rounded and somewhat flattened 
mass, which renders the detection of the hernia somewhat diffi- 
cult. Fatal strangulation now and then occurs under such cir- 
cumstances, undetected save by a post-mortem examination, and 
it will be well for the practitioner to examine closely into the 
condition of the parts at the umbilicus, in females labouring under 
hernial symptoms without any apparent cause observable in the 
crural or inguinal regions. The reduction of this form of hernia 
in its early stages of development, is readily effected by the ordi- 
nary process of the taxis, and the ring after the return of the bowel 
should be kept steadily closed by a proper umbilical truss. In the 
congenital form of the affection, the application of the truss, or 
even that of a section of a small ivory or gum elastic ball, or half 
a nutmeg so commonly employed by nurses, fastened upon the 
part with adhesive plaster and sustained with a body bandage, 
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may be relied upon to effect a permanent cure — the parts at the 
ring having, as in congenital inguinal hernia, a natural tendency 
to cicatrization. The facility with which a radical cure can be 
accomplished in this way, renders unnecessary, at least in most 
instances, the ligature of the sac by crossing its root with a pin 
and surrounding it with a thread, a process which is sometimes, 
especially when the sac is long and tubular, successfully employed 
for this purpose. In all hernia 1 of large size the viscera are mostly, 
80 tar as the observation of the author extends, more or less ad- 
herent, so as to be rendered irreducible, and will require to be 
supported by a truss with a hollow pad or a properly constructed 
girdle. 

Character of the viscera protruded. — In the congenital form of 
hernia, a knuckle of the small intestine is ordinarily alone found 
bulging through the ring. In the umbilical hernia of the adult, 
there is in almost every case a protrusion of the omentum, with or 
without a portion of the small intestine, the omentum lying in 
front of the bowel. 

Operation for Strangulated Umbilical Hernia. 

This, which is sometimss demanded, though less frequently 
than in the other forms of hernia, is practised in the following 
manner. A simple longitudinal incision, when the tumour is 
small, is to be made over its top ; or a crucial or T incision, if 
large, over its neck. The skin is usually so tensely stretched, that 
it cannot be raised up in a fold and divided from the base. The 
incision is to be made from above downwards, and with extreme 
caution, in consequence of the usual thinness of the envelops, 
the absence of any fluid in the sac, and the impossibility of sepa- 
rating the sac as a distinct layer. The first object encountered 
after the division of the tunics is the omentum. This is to be 
unfolded and the condition of the parts at the ring carefully 
examined, for even though no intestine be apparent in the body 
of the sac, a loop may be compressed at the margin of the ring, 
or even through an orifice in the omentum, or by the ligamentous 
cord formed by the obliterated vessels, as in the case above noticed. 
It sometimes happens that the mere unfolding of the omentum for 
this purpose relieves the intestine by effecting a change in its 
position, so that it may be reduced without the necessity of divid- 
ing the stricture. 

When it is necessary to use the knife, the division of the stric- 
ture should be made upwards and to the left, for the purpose of 
avoiding the umbilical vein in infants, and the great lobe of the 
liver in the adult. A small incision will usually suffice. The 
intestine is to be reduced first, as it has been the last part to escape. 
The after treatment of the case will be precisely the same as that 
already given for "wounds of the abdomen with protrusion of 
the viscera." If the hernial tumour is large, and known to be 
irreducible, an incision should be made at its neck, of sufficient 
size only to allow of a safe division of the stricturing parts, in 
order to avoid the irritation which might arise from the exposure 
of a large mass of viscera to the action of the air. 



VIII. OPERATIONS UPON THE ANUS AND RECTUM. 

The diseases of this region, which require operations for their 
relief, are very numerous ; those described here consist of Imper- 
foration of the Anus and Obstruction in the Lower Bowel ; Poly- 
pous Tumours of the Rectum ; Prolapsus of the Mucous Mem- 
brane of the Rectum ; Invagination of the Rectum ; Cancer of 
the Rectum ; Haemorrhoids ; Abscess by the side of the Rectum ; 
Fistula in Ano ; Fissure ; and Stricture of the Anus. 

OF IMPERFORATE ANUS. (PL. LXI. Fig. 2.) 

The imperforation of the anus arises from a defective develop- 
ment of the lower part of the rectum. This may consist, 1st, merely 
in the closure of the external orifice by a thin livid-coloured 
membrane, through which the dark hue of the meconium can be 
observed ; 2d, of the complete fleshy closure of the anus, the natu- 
ral hollow at this part of the peritoneum being filled out evenly 
with the surrounding skin, the rectum terminating in a blind 
pouch half an inch to an inch above the surface ; 3d, the rectum 
may be developed only at its upper end, or altogether deficient, 
the colon terminating in a cul-de-sac attached to the promontory 
of the sacrum ; 4th, the rectum may have an unnatural outlet, 
opening into the bladder, urethra, or vagina ; and 5th, the rectum, 
though the proper external orifice exist, may be found closed some 
little distance above by a transverse membranous septum. 

1. Of the membranous closure of the anus. — Happily this first 
variety is the one which is most frequently met with. It requires 
but simple treatment. A crucial incision is to be made through 
the membrane so as to discharge the meconium. The angular 
(laps thus formed are to be excised, and the new passage pre- 
served patulous by the daily introduction of the finger previously 
oiled. The employment of bougies and catheters for this purpose, 
as is commonly practised, is not unattended with danger, in con- 
sequence of the soft and delicate organization of the mucous 
membrane of the bowel at this early age. 

If the transverse septum forming the fifth variety is found ob- 
structing the passage at some distance from the orifice, it is to be 
divided in a similar manner by a crucial cut, but the bistoury 
should be wrapped with a thread to near the end, and cautiously 
carried into the passage on a grooved director. I have succeeded 
in one instance, after puncturing the septum, in dividing it readily 
and safely with Cooper's hernia bistoury. Either of these instru- 
ments is safer and more efficient than the trocar or pharyngo- 
tome, which have been recommended for this object. It will be 
found useful, after the division of the membrane in this form of the 
aflection, to introduce a mesh well oiled into the passage, which 
should be secured by a thread attached to one end, and fastened 
to the skin of the buttocks by adhesive plaster. 

2. Of the complete fleshy closure or congenital deficiency of the 
anus. — If no trace of an outer orifice is found, the operation 
becomes more difficult and uncertain. If any, even an indistinct 
fluctuation of the meconium can be felt, it may, however, be un- 
dertaken with considerable prospect of success, and the surgeon, 
even when this is not the case, will, under most circumstances, be 
justified in cutting in the direction of the canal. A sound may 
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be introduced into the urethra to determine the direction of the 
passage ; this is a measure, however, especially in male children, 
sometimes difficult to accomplish, and is not absolutely necessary. 
The following process has been successfully employed by the 
author upon a female infant. 

Ordinary process. — The child is to be placed as in the lateral 
operation for stone. A longitudinal incision of an inch and a 
quarter in length is to be made just in front of the os coccygis, 
traversing the point for the natural outlet of the anus. This is to 
be crossed at its anterior end by a horizontal incision, so as to allow 
the formation of two flaps, which are to be reverted outwards by 
the fingers of an assistant. The longitudinal incision is then deep- 
ened little by little, introducing from time to time the fore finger 
of the left hand, to ascertain the position of the vagina or bladder, 
to feel for the fluctuation in the pouch of the rectum, and to serve 
as a guide to the knife. When the point of the rectum is exposed, 
it is to be opened by a crucial incision, and the meconium dis- 
charged. The freedom of the new passage is to be maintained 
by dilatation with a mesh of lint. 

Process of Jlmussat. — This surgeon has been successful in 
reaching the rectum when it had terminated in a female child two 
inches from the surface. After making the incision of the integu- 
ments as above directed, he ruptured with his finger the cellular 
tissue between the vagina, the coccyx, and the sacrum, using the 
knife only to divide the stronger bands. A sound placed in the 
vagina served to show the direction of that passage, and prevent 
its being injured. The end of the rectum, when found, was seized 
with a double hook and drawn downwards, the surgeon loosening 
its attachment with his finger, applying the knife but upon one 
side — that next the vagina, where the adhesions were more firm 
and required great care in their division. A double ligature was 
passed with a needle through the pouch as soon as it was brought 
sufficiently low, by means of which and the hook, the intestine was 
brought down through the new opening to the level of the skin. 
The pouch was then opened by a longitudinal incision, and the 
two edges fastened to the corresponding lips of the skin by five or 
six points of suture, to prevent the fiscal matters escaping into 
the cellular tissue between the mucous membrane and the skin. 

If the operator should altogether fail to detect the end of the rec- 
tum, he will be justified — as death must inevitably follow unless 
the obstruction of the bowel be removed — as a last resort, to pass 
up a trocar a little space further in the presumed direction of the 
bowel, and if he does not succeed in finding the bowel, recur, as 
has been several times practised latterly, to the establishment of 
an artificial anus in the left iliac or lumbar region. In cases 
where the blind end of the rectum could not be detected in the 
wound of the perineum, it has been recommended by Mr. Martin, 
but not to the knowledge of the author carried into practice, to 
open the sigmoid flexure of the colon by the process of Little, 
and carry from the cavity of the bowel a probe or a sharp-pointed 
stilet down towards the anus. 

Process of the author. — The author has twice successfully prac- 
tised the process described below, on patients of Dr. Fricke, and 
Mcehring, of this city, and would, both as regards the safety and 
celerity with which it may be performed, strongly recommend 
it to the notice of the profession.— In both cases the bowel had 
terminated in a cul-de-sac, an inch short of the surface, and in one 



of them the operation by the ordinary process had been attempted 
without success, by a respectable practitioner of this city. 

The child is to be held as directed in the process above given. — 
The surgeon is to press with the fore finger over the proper site 
for the anus in order to determine whether any fullness or fluctua- 
tion can be felt, from the meconium accumulated in the cul-de-sac 
of the bowel. If it can be felt, the operation becomes at once 
simple and plain. If it cannot be felt, the operation must be pro- 
ceeded with the same, though success is then uncertain, inasmuch 
as we cannot tell till after the puncture is made, whether or not 
the bowel has terminated at a point accessible from the perineum. 

Having carefully examined the parts, so as to determine the 
direction in which the rectum ought to be lodged, I introduce by 
puncture the sharp-pointed grooved director of M. Guerin. This 
instrument, which is but a common grooved director, terminating 
in a knife point, enters readily, and would leave a wound of but 
little moment, in case we should encounter one of the rare in- 
stances in which the bowel had terminated short of the pelvis. If 
the cul-de-sac is within one or even two inches of the surface, 
we will be apprised of the moment at which it is pierced, both by 
the freedom with which we can move the point, and the trickling 
of the meconium down the groove of the instrument. I now pass 
a narrow blunt-pointed tenotomy knife, along the groove of the 
instrument, and make an incision forwards and backwards, but in 
the median line, so as to make an opening nearly equal to the 
natural channel of the gut. The meconium is then freely discharged. 
I next make a cross cut through the integuments at the external 
surface of the wound, so as to enlarge the opening and give more 
space to hunt for the end of the bowel, which I draw down with 
a pair of forceps or a bent probe, and attach the cut edge of the 
mucous membrane to the surface of the skin, with five or six 
points of suture after the manner of Amussat. This operation is 
readily done, and in each case in which the author has tried it, has 
been permanently successful. The new anus should to appearance 
be made unnecessarily large, otherwise, after the raw surfaces 
cicatrize, the orifice will be so small as to require dilatation with 
bougies. The passage of the fcecal matters will prevent union bv 
first intention between the edges of the skin and mucous mem- 
brane ; but the sutures will hold them so closely applied, that but 
a narrow band of cicatrix will be formed between them. In a case 
in which the author has but recently operated, there was a fistu- 
lous communication about an inch in length, between the cul-de- 
sac of the bowel and the lower end of the vagina. This passage 
was permanently blocked up by the displacement of the bowel, in 
bringing it down to attach the mucous membrane to the skin. In the 
drawing down of the bowel, in these cases, there is neither so much 
difficulty nor danger as has been apprehended by some surgeons. 

3. The rectum opening by an abnormal orificein the urinary pas- 
sages or vagina. — If the rectum opens into the bladder or urethra, 
it will form a kind of cloaca, as in birds, a malformation readily 
detected in consequence of the urine being tinged with the green- 
ish meconium. This kind of malformation is most frequently ob- 
served in male children, and the operation for its relief is attended 
with some difficulty and danger. In females the abnormal passage 
generally opens into the vagina, and an operation for the establish- 
ment of the natural rout may be attempted with better prospect 
of success. It is not, however, in this sex unattended with danger, 
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ami it would in many cases be more prudent to desist from all active 
proceeding, inasmuch as in many instances, some of which have 
come under the observation of the author, individuals have grown 
up to womanhood without any great apparent inconvenience, and 
been capable of bearing children — the circular fibres around the 
vaginal orifice of the intestine exercising perfectly the office of a 
sphincter muscle. But in case the infant should suffer from the 
insufficient size of the passage, or from other causes it be deemed 
prudent to remedy the deformity, the attempt may be made in the 
following manner. A bent grooved director is to be passed from 
the vaginal aperture into the rectum, and from the natural site of 
the anus a trocar or sharp-pointed bistoury thrust through the soft 
parts so as to strike the groove. The opening thus gained should 
be kept pervious and enlarged by dilatation. If it be found diffi- 
cult to accomplish the latter object, it has been recommended to 
slit open upon the director the whole wall intervening between 
the abnormal and regular anal orifice. After this division of the 
parts, no further dressing will be required save the daily introduc- 
tion of an oiled finger to keep the aperture open, and there is a 
prospect that the edges of the anterior margin of the wound may 
unite, so as ultimately to render the vagina perfect. DiefTenbach, 
in a case where the rectum terminated in the vagina, entered the 
knife immediately below the fossa navicnlaris, but outside of the 
vagina, into the groove of a director introduced from above, and 



without opening the rectum any farther, divided all the cellular 
and muscular tissue between the point of the first puncture and 
the os coccygis. He then dissected ofF the rectum from the pre- 
ternatural aperture, and detached it for some distance from the 
surrounding parts, so as to be able to draw downwards the end of 
the bowel, and attach it by a few sutures to the margins of the 
outer incision. The cut edge of the rectum united to the skin, 
and the fistulous opening in the vagina closed after being touched 
once with lunar caustic. He afterwards formed in the same case 
an artificial perineum, by detaching the rectum still farther from 
the vagina, and fastening the soft parts between by two short hare- 
lip pins. 

If the rectum opens into the urethra, either in male or female 
children, a similar plan is to be followed. A sound is first intro- 
duced into the bladder, or if possible through the abnormal orifice 
into the rectum, and so directed that it may be felt from the peri- 
neum. An incision is then made upon it from near the os coccygis, 
and the rectum dissected off* from the fistulous aperture, in order 
that it may be pulled out and fastened to the outer wound. The 
same method of operation has been practised by Mr. Fergusson 
when the rectum opens into the bladder, but the formation of an 
artificial anus by one of the following methods of operation will 
afford a better prospect of saving the life of the child. 

4. Formation of an artificial anus. — This is rendered necessary 
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Fig. 1. — Ligature of a polypous tumour of the rectum. — The dilatation of the rectum is made with the two-branched 
fenestrated speculum of Charriere. The polypus is drawn down with a blunt hook, so as to allow the 
ligature to be thrown around its neck. The ligature is to be tightened either with an ordinary double canula, 
or with a serre-nceud, as shown in the drawino-. 

Fig. 2. — Excision of several folds of the integument at the circumference of the anus, for prolapsus of the bowel. 
(Process of Dupuytren.) — A fold of the skin is shown raised with a pair of forceps, so as to be readily snipped 
away with a pair of scissors curved on the flat. Three of the folds have been previously excised. The 
cicatrization of the raw surfaces narrows the orifice of the anus, so as to render it capable of restraining the 
prolapsus. 

Fig. 3. — Excision of a circular protuberance of the mucous membrane of the rectum. (Process of Ricord.) — The 
projecting ring of the membrane is sustained by two threads, held by an assistant. The excision is made by 
grasping the prominent part with the forceps, and shaving it ofF with the bist i ry. 

Fig. 4. — Excision of the inferior part of the rectum, in cases of cancerous degeneration. (Process of Lisfranc.^— 
The anal end of the rectum has been detached from the parts on its outer surface, by two semi-elliptical incisions 
upon its sides. The left fore finger of the surgeon is then introduced so as to draw the rectum down, in which 
position a couple of assistants secure it with hooks. The surgeon then, with a pair of scissors curved on the 
flat, incises circularly the intestine above the seat of the cancerous degeneration. 

(Figs. 5, 6.) OPERATIONS FOR IMPERFORATE ANUS, AS PRACTISED ON A FEMALE INFANT. 

Fig. 5.— (Process of Amussat.)—k longitudinal incision has been made across the usual place for the orifice of the 
anus, and this crossed at its anterior end by a horizontal cut, so as to allow of the formation of two flaps, which 
are to be reverted outwards by the fingers (a, b) of an assistant. A sound (e) is then introduced into the vagina 
to serve as a guide in the extension of the incision towards the cul-de-sac, by which the rectum has terminated 
at some distance above the skin of the perineum. The loop of a ligature (c), passed with a needle, serves to 
draw downwards the pouch of the rectum, while the surgeon opens it by a crucial incision with the bistoury. 

Fig. 6 shows the conclusion of this operation. The horizontal wound is closed by sutures. The margins of the 
longitudinal wound are united to the divided portions of mucous membrane, and converted into an anal 
orifice. 
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when the rectum terminates in the lumbar region, and may be 
resorted to under the circumstances just noted. The method has 
also been employed by Dr. Wm. Ashmead, of this city, and M. 
Amussat, of Paris,* in cases of adults, where the rectum or sigmoid 
flexure of the colon had been rendered impervious by stricture, or 
by a degeneration of structure not susceptible of relief by other 
measures of treatment. 

By the process of Little. Opening of the front part of the sig- 
moid flexure of the colon. — The infant is to be placed on the back, 
with its thighs held in the extended position. An oblique incision 
an inch and a half to two inches long is to be made on the left 
side, parallel with and a little above Poupart's ligament ; the 
different layers of the abdominal walls, as well as the peritoneum, 
are to be divided in succession. The sigmoid flexure of the colon 
presents itself in the gap, of a livid hue from the meconium with 
which it will be found distended. The intestine is to be opened 
in the direction of the wound, and maintained attached to the skin 
by a ligature passed through its mesenteric folds. At the end of 
three or four days the intestine becomes adherent to the margin of 
the wound, when the thread may be removed. 

Process of Pillore. Opening of the front part of the caecum. — 
This is, in fact — except as regards the intestine opened, and the 
operation being on the right side — the same as the process just 
described. The lips of the incision in the caecum are to be fas- 
tened by several points of suture to the margins of the divided 
skin. 

Process of Callisen. Opening of the descending colon from the 
lumbar region, and without division of the peritoneum. — This sur- 
geon directed the incision to be made between the last rib and the 
crest of the ilium, immediately over the external or anterior edge 
of the quadratus lumborum muscle. In this direction there are 
no vessels to be opened that will require ligature, as the tendons 
merely of the broad muscles of the abdomen are cut, and the sur- 
geon falls upon the cellular space behind the colon, where this 
bowel is, especially in the adult, left to a certain extent uncovered 
by the peritoneum. The bowel is to be opened, and the edges 
fastened to the cutaneous incision, as in the process of Pillore. 
In infants, however, it is not unusual to find the colon floating, 
and surrounded by peritoneum like one of the small intestines. 
Under such circumstances the peritoneum would necessarily have 
to be opened, and the operation would present but little advantage 
over that of Little. 

The process of Dr. Ashmead, applied to the adult, is nearly the 
same as that of Callisen. 

The process of Amussat \ is the same as that of Callisen, with 
the exception that the external wound is directed more trans- 
versely, so as to divide the fleshy bellies of the abdominal muscles. 
In the exhibition to my class of the various modes of forming an 
artificial anus on the dead body, the process of this surgeon has 
appeared to me entitled to a preference over the rest. It may be 
practised upon the left or right side, according to the site of the 
obstruction. The patient is to be placed so as to rest upon his 
knees and elbows, and a little inclined upon one side, in order to 

* The date of the first of the two operations performed by Dr. Ashmead, was 
antecedent to the first of the six which have been reported by M. Amussat. The 
results of this operation in the adult have been by no means flattering. 

f Memoire sur la Possibilite d'Elablir un Anus Artificielle, &c. 
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present uppermost the region of the loins, upon which the opera- 
tion is to be performed. An incision is to be made midway be- 
tween the last rib and the crest of the ilium, parallel with the crest, 
commencing opposite the outer edge of the sacro-lumbalis muscle. 
The incision is to be extended down so as to divide the posterior 
margin of the three broad muscles of the abdomen, and the ante- 
rior portion of the latissimus dorsi and quadratus lumborum. At 
the back part of the wound will be found the layer of fat which 
is extended downwards from the kidney, and at the front part 
the parietal peritoneum, through which may be discovered the 
small intestines. By tearing the fatty matter at the posterior third 
of the wound with the point of the director, the cellular extra- 
peritoneal surface of the colon is exposed, through which a couple 
of threads are to be passed with a needle in order to draw it to 
the middle of the external wound. The intestine is then to be 
seized with the forceps, and opened by a crucial incision with the 
bistoury, while an assistant separates with his fingers the lips of 
the external wound. The margin of the intestine is next to be 
fastened by four hare-lip sutures to the surface of the skin in the 
middle tract of the wound, for the purpose of preventing the escape 
of faecal matters into the loose cellular tissue of the region of the 
colon. The other portions of the external incision are to be closed 
with hare-lip sutures, in order to effect union by first intention. 

If, in forming an artificial anus in the lumbar region, there be 
difficulty in distinguishing the colon from the small intestine, the 
following sign, according to M. Amussat, may be relied on for its 
solution : The small intestines undergo a motion of alternate ascent 
and descent, in expiration and inspiration, in which the colon 
does not participate. If, therefore, he says, the exposed intestine 
present this oscillation, it is small intestine, if not, it may be pre- 
sumed to be the colon. 

POLYPOUS TUMOURS OF THE RECTUM. (PL. LXI. Fig. 1.) 

Tumours of this description are but rarely observed. When 
met with, they present the regular pyriform shape of tumours of 
this class, and are soft, smooth, and spongy. They may be simple 
or lobulated, and spring from the lining membrane of the bowel 
by a narrow pedicle or a broad root. They vary in size from a 
pea to a pullet's egg, and may, in consequence of their shape and 
vascular character, be readily mistaken for hemorrhoidal tumours. 
They usually arise near the margin of the anus, though in some 
instances their place of origin has been found so high as to be be- 
yond the reach of the finger. The method for their removal is 
very simple: they may be strangulated with a ligature, as shown 
in the drawing ; or they maybe merely drawn out with the forceps 
and tied at the neck, and the bulk of the tumour removed at once 
below the place of the ligature — or, if the neck is small and situ- 
ated high up, it will answer well to remove them by torsion and 
evulsion, as practised for similar affections of the nasal passages. 
Dupuytren excised them with the scissors; but this is a practice 
liable to be followed by internal hemorrhage, and much less safe 
than the ligature. If the tumour have a large base, a double liga- 
ture should be passed through its place of attachment, and each 
thread tied upon the corresponding half of the base, as in the re- 
moval of a large hemorrhoidal tumour. 

In the case of a lady, whom I saw in consultation with Dr. 
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Sharpless, of this city, the polypous tumours had a strawberry 
aspect, somewhat resembling internal piles, and were attached by 
oblong flattened pedicles about three inches above the margin of 
the anus. There were several of these tumours with intermediate 
thickened bands forming a ring round the bowel and narrowing 
it so as to form a sort of supplementary sphincter through which 
the mucous membrane above, prolapsed. The case was one of 
great suffering, the tumours being exquisitely sensitive. I first 
nicked the thickened bands, at two opposite points with a blunt 
pointed tenotome, so as to be able to pass a speculum through 
the narrowed portion, and then strangulated the tumours in suc- 
cession with the polypus instrument of Graefe described at p. 15. 
Very considerable relief was thus afforded the patient. 

PROLAPSUS OF THE RECTUM.— PROLAPSUS ANI. 

There are two varieties of this affection, which are not unfre- 
quently confounded together: — 1. That of simple relaxation of 
the mucous membrane at the lower end of the bowel, which pro- 
trudes through a relaxed or paralyzed sphincter {prolapsus ani). 
2. That of the inversion and protrusion outwards of all the tunics 
of the rectum, and at times even of a part of the colon {invagina- 
tion with prolapsus) . 

1. Of prolapsus of the mucous membrane. 

In this affection the mucous membrane alone is everted in the 
form of a ring. It may project one or more inches beyond the 
margin of the anus in relaxed and feeble individuals, and espe- 
cially in children who have suffered from irritation of the mucous 
membrane. The immediate cause of the protrusion is commonly 
the remaining long upon the feet, or making long-continued 
straining efforts at stool in the sitting posture. The mucous 
membrane near the anus is naturally everted in the act of defe- 
cation, as may be seen in some of the domestic animals, and 
returned again spontaneously by the elastic reaction of the cellu- 
lar structure on its adherent face, aided by the contractile efforts 
of the sphincter muscle. When either of these parts loses its 
natural tone, the eversion becomes permanent, presenting a soft 
red annular tumour, but little painful on pressure, and which 
admits a finger to be readily passed through its central opening, 
but not upon its outer side where resistance is encountered from 
the sphincter muscle, the lining membrane of which is continuous 
with the mucous surface of the tumour. This serves as the diag- 
nostic mark between this affection, and the invagination of the 
entire wall of the rectum in which a deep groove is left between 
the lining membrane of the sphincter and the protruded bowel. 
Prolapsus of the mucous membrane is in the adult very frequently 
found complicated with hemorrhoidal tumours, and is then usually 
curable only by the measures practised for the latter affection. 

In simple prolapsus, while the membrane is yet readily returned 
by slight pressure, simple measures will often suffice for the cure ; 
such as a well-regulated regimen, careful attention to the state 
of the bowels, the administration of bitters and tonics, frequent 
application to the parts of cold water, or astringent preparations, 
causing the child to go to stool in a semi-erect position, so as to 
retain, as pointed out by Dr. Physick, the supporting influence 



of the glutei muscles on the sides of the perineum, or having 
the sides of the anus supported by the fingers of the nurse during 
the act of defecation. But in case these measures fail, the mem- 
brane — being allowed to remain permanently everted — from its 
exposure to the air, and to the contact with foreign substances, 
becomes tumefied, ulcerated, and bleeding — is returned with 
greater difficulty, and is sometimes found wholly irreducible, 
from the tightness with which the irritated sphincter embraces 
the protruded parts. But in most cases under these circum- 
stances a return of the tumour may be effected, so as to palliate 
the patient's sufferings. It may be accomplished by inclining 
the body of the patient downwards, and making steady and uni- 
form pressure with the fingers upon the tumour, which should be 
covered for the purpose with a piece of fine linen. In case the 
sphincter is found to offer great resistance, it might be divided as 
practised by Delpech, with the knife, though I have never found 
such a measure necessary. By a compress and bandage, or a 
rectal truss, we may, in conjunction with the therapeutic treatment 
above mentioned, sometimes succeed in preventing the return of 
the protrusion. More positive measures will, however, be com- 
monly required for this purpose. These consist — 1, of the excis- 
ion or cauterization of some folds of the lining membrane of the 
anus; 2, of the removal of the protruded portion by the ligature or 
with the knife, when it either cannot be returned or is so much 
altered in its character as to require excision. 

Excision of radiated folds of the skin of the anus. (Process of 
Hey and Dupuytren.) — In the normal state the skin around this 
orifice is thrown into folds, which converge from the circumference 
to the centre of the opening. When the anus is excessively and 
habitually dilated, these folds become effaced in consequence 
of the impaired condition of the cellular and muscular structure 
below. The operation consists, as shown in Plate LXI. fig. 2, 
in grasping up flatwise these relaxed folds with a pair of good 
forceps, and snipping them away from the outer to the inner mar- 
gin of the anus with a pair of scissors curved on the flat. Two, 
three, four, five, or six of the folds, according to the degree of 
relaxation, must be removed at different points of the opening. 
No hemorrhage is liable to follow, unless the operator should 
extend the incision too far in the direction of the bowel. No 
dressing was applied by Dupuytren. The cicatrization of these 
little wounds will usually be found to produce so much narrow- 
ing of the widened anus, as to prevent the recurrence of the pro- 
lapsus. To facilitate the performance of the operation, the patient 
should be placed on the abdomen, the pelvis rendered prominent 
by several pillows under the hypogastrium, and the thighs well 
separated by assistants. 

Cauterization. — This is an old process, and but little practised, 
though it was revived bySabatier, and has been latterly employed 
by Mr. Benj. Phillips. The patient is to be placed as directed in 
the operation just described, and directed to bear downwards so 
as to render the tumour as prominent as possible. The edge of 
the halbert-shaped cautery, heated to a white heat, is then to be 
drawn in a radiated direction over the tumour from the centre of 
the opening to the base of the fold, and at a number of points 
proportioned to the extent of the protrusion. The object to be 
accomplished in this operation is the same as in the excision of 
the folds of skin ; but the pain, inflammation, and protracted sup- 
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puration, which follow the use of the iron, have caused it to be 
supplanted by the process just described. 

Ligature. — When the prolapsus of the membrane is caused by 
a hemorrhoidal tumour, or becomes itself so prominent at various 
points as to admit of being raised up as separate tumours, the 
ligature maybe employed with advantage, as in the ordinary ope- 
ration for hemorrhoids. 

Excision. — This process was successfully employed by Sabatier. 
He raised the hardened fold of the tumour with hooks or forceps, 
and excised its prominent portions with scissors curved on the 
flat. This operation is liable to be followed by hemorrhage, as 
the intestine is disposed to retract so as to render it difficult to 
secure the bleeding vessels. 

Ricord (PI. LXI. fig. 3.) has modified this process. He begins 
the operation by introducing two loops of thread through the base 
of the tumour, so as to prevent its too early retraction. He then 
with a bistoury makes a circular section of the ring of protruded 
mucous membrane, pausing to tie each artery as it is opened, so 
as to prevent the hemorrhage that would be likely to happen in 
case the part were removed at one sweep of the knife, and an at- 
tempt subsequently made to secure the vessels. 

2. Prolapsus of the rectum with invagination. 
This is a much more serious affection than the one just de- 
scribed. It is a case of intussusception not unfrequently observed 
in children, and occasionally in adults, in which the upper end 
of the rectum, or even the colon, may become inverted into the 
pouch of the rectum, and protrude externally through the orifice 
of the anus. Its development is usually accompanied with nau- 
sea, colic, and vomiting, after several attacks of which, the inva- 
gination of the bowel becomes, as the immediate consequence of 
any strong effort, or of straining at defecation, discoverable at 
the opening of the anus. It may form at the exterior a soft, 
round, cylindrical tumour, several inches in length, pierced at 
the extremity with an orifice through which a sound may be 
carried up into the bowel. Between it and the sphincter the 
finger may be freely passed, showing that the parts are merely 

contiguous. 

The treatment consists in the reduction of the protruded parts 
by a sort of taxis, pressing with the finger so as to return first 
the parts last protruded, very much as in the reducUon of a her- 
nial tumour. If the parts can be returned within the orifice of 
the anus, they are to be retained by the use of a rectal truss, and 
the careful avoidance of all measures likely to reproduce the 
prolapsus To be certain that the invagination of the bowel has 
been completely reduced, it will be well to follow the intestine 
up with a wax or gum elastic bougie, and leave the instrument 
for a few hours in the passage. It is sometimes found impossible 
in old cases of invagination to reduce the bowel, in consequence 
of the adhesions which have formed at the place of intussuscep- 
tion. In these cases nature sometimes effects a cure, by causing 
gangrene of the protruded part. An attempt to remove the pro- 
jecting portions by operation which would involve the entire 
wall of the bowel, is not deemed justifiable, as the surgeon could 
not be assured that such adhesions had taken place as would pre- 
vent in his so doing the laying open of the peritoneal cavity of the 
abdomen. 



CANCER OF THE RECTUM.— EXTIRPATION. 

Cancerous disease is manifested in the rectum under various 
forms, and has not unfrequently been confounded with other af- 
fections, as simple hypertrophy or induration, which are much 
less serious in their nature. It may exist either as a primary 
affection, or be extended secondarily from the region of the anus, 
the vagina, or the uterus. It is usually of the scirrhous or colloid 
species, and is found very commonly unaccompanied with the 
general cancerous diathesis. The morbid matter may be effused 
into the substance of the bowel, causing either a local or general 
thickening of its parietes, or it may form a prominent tumour or 
a distinct ring round the bowel. The diseased structure usually 
terminates abruptly at its upper and lower borders, and it is only 
by examination with the finger that we are able to ascertain the 
nature of the affection. The effusion of morbid matter has a 
tendency to increase rapidly, to throw out projecting masses into 
the cavity of the gut, to ulcerate upon the surface, and finally, if 
the patient does not previously sink from constitutional irritation, 
to open the wall of the bowel and destroy him by the effusion of 
faecal matters into the cavity of the pelvis. 

No disease is attended with more terrible suffering than this, 
which till lately was regarded as wholly incurable. The only 
means susceptible of affording any chance of relief, as shown by 
Lisfranc and Dieffenbach, is early extirpation. Simple tumours, 
especially if they are more or less pediculated, may be removed 
with a silk or wire ligature. The removal of a mass encircling 
the bowel— the common form in which the disease presents itself 
—is an operation of more serious import, and requires the use of 
cutting instruments. The two conditions necessary for the suc- 
cess of this operation, are, 1st, that the disease should be limited 
to the rectum, and not extend so far up but that the finger may 
be passed beyond it ; for if it extend higher than this, there is 
great danger that it may have involved the uterus and ovaries if 
the patient be a female, or the peritoneal pouch which lies in 
front of the rectum in either sex: and 2d, that the surrounding 
cellular tissue be unaffected, so that the intestine may be readily 
drawn down. Should the entire substance of the parietes be 
involved, the case, according to Mr. Walsh,* is unfit for operation 
if the disease extend more than an inch above the anus. An 
inch and a half of the entire circumference is said, however, to 
have been successfully removed by Faget in 1839 — defecation 
taking place readily and without pain in the new anus, which 
had been formed after the thorough removal of the sphincter ; 
and Lisfranc and Dieffenbach assert that they have removed in 
several instances much more extensive portions of the bowel. It 
is well, however, to recollect that the peritoneum terminates in 
the male at the distance only of four inches from the anus, and at 
the distance of from five to six in the female. The rectum is so 
loosely attached by cellular tissue to the sacrum behind, and to 
the bladder, the prostate, and the urethra in front, that it may be 
readily separated with the finger, and drawn down when loosened 
by an oval incision at its inferior extremity. 

" The merit of reviving this operation in the present century," 
says Mr. Walshe, " rests with Lisfranc. Among nine operations 
of the kind performed by this surgeon before 1830, five termi- 

* Cyclopcedia of Praciical Surgery, article Cancer. 
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nated by a cure ; in one instance the issue was doubtful ; three 
cases ended fatally. In two of the latter, purulent effusion in the 
pelvis, and phlebitis, were the causes of death ; the body of the 
third subject was not opened. Mr. Mayo has also removed in 
one instance a portion of the entire cylinder of the rectum ; the 
patient was exceedingly benefited by the operation ; she had 
prolapsus afterwards, however, and died of inflammation in the 
abdomen two years after. It is indispensable for success that the 
limits of the disease be within easy reach of the finger (three 
inches have been removed), and that the surrounding cellular 
tissue be healthy, so as to permit the bowel to be drawn down 
with facility during the operation. Should the entire substance 
of the parietes be effected, the case is unfit for operation if the 
disease extend more than an inch above the anus. 

" Velpeau describes the steps of the operalion as follows. The 
patient having been placed on his side, as in the operation for 
fistula in ano, with the thighs kept apart by a pillow and flexed 
at a right angle on the trunk, the anus is encompassed by two 
semilunar incisions joining anteriorly and posteriorly, and the 
resulting flaps dissected up to the edge of the sphincter. The left 
index finger is then introduced for the purpose of bringing down 
the diseased mass as low as possible, while an assistant draws the 
dissected ellipse of integuments in the same direction. The sur- 
geon then cuts away the adhesions of the diseased gut by semi- 
circular sweeps of the knife, and finishes by dividing the intestine 
transversely either with the bistoury or with curved scissors. 
When the cancer is deeply seated or extensively adherent, Lis- 
franc divides the posterior angle of the dissected ellipse with 
strong straight scissors, extending this division tolerably high 
along the rectum : the dissection is facilitated by an assistant 
drawing down the gut with hooks or strong forceps. The knife 
of the operator is guided by a finger in ano, and by the thumb 
placed on the external surface of the flap. One of the most 
important points to bear in mind, is the position of the hollow 
organs in front of the gut. Their situation may be marked by 
the finger of an assistant in the vagina, or by a sound in the male 
urethra; but these guides will be of little value unless the ope- 
rator possess perfect anatomical knowledge. M. Costallat states 
that ' an autopsy which took place at the Venereal Hospital shows, 
that through the action of a cancer situated at tbe inferior part of 
the rectum, the cul-de-sac of the' peritoneum may be brought within 
sixteen lines (Fr.) of the anus ; whereas in the normal state, it is 
double or even treble as far from the orifice of the bowel.' This 
is an anatomical fact of most serious importance. The arteries 
should be tied when divided ; when this precaution has been 
taken there is rarely any severe hemorrhage, or such as resists the 
application of lint steeped in cold water. A thick roll of shredded 
lint is introduced after the operation, and in order to prevent the 
tendency of the intestine to coarctation from becoming trouble- 
some, the use of some contrivance of the kind should be persisted 
in for a time— say, a few weeks at least. The wound commences 
to contract from the fifteenth to the twentieth day, — the external 
and internal parts approximate, and eventually the visible loss of 
substance does not amount to more than an inch in width. The 
fibres of the levator ani, the aponeuroses and the end of the rectum 
form a sort of substitute for the sphincter: the patient, however, 
has commonly no control over liquid faeces, though the individual 



operated upon by Faget could even retain flatus. Whatever may 
have been the success of Lisfranc, opinion is far from being 
strongly favourable to this operation, even in Paris: Amussat 
affirms that it ' rarely succeeds.' It may be observed, however, 
that the indication for removing a portion of the rectum obstructed 
by cancer is infinitely stronger than for the amputation of a can- 
cerous breast. In both situations, it is true, the disease must 
destroy life, unless removed — but in the case of the rectum the 
free discharge of the function is demanded for daily existence. 
The comparative rarity of visceral contamination in rectal cancer, 
is a general argument in favour of excision." 

Process of Dieffenbach. — The patient is to be placed upon a 
table with the abdomen downwards, which should be well sus- 
tained with pillows, so as to render the anal region prominent. 
Two semicircular incisions are first made — one at the superior 
part of the anus, and the other upon the perineum. The finger 
is then introduced into the anus, to serve as a guide during the 
remainder of the operation, which is to be finished with the scis- 
sors. When he has penetrated to the depth of half an inch, he 
causes the buttocks to be separated by a couple of blunt hooks 
in the hands of an assistant. He next inserts a double hook into 
the inferior end of the rectum, and causes an assistant to draw the 
bowel down, as he detaches its connections cautiously with the 
scissors beyond the limits of the disease. By this method he has 
removed in one instance, two inches and a half of the rectum, 
and in another four inches ; but in the latter he opened the cavity 
of the peritoneum — the patients in both cases finally recovering, 
according to the reporter of the cases.* The subsequent steps of 
the operation consisted in removing with the hand the faecal ac- 
cumulations in the bowel above the place of narrowing, washing 
out carefully the wound, and seizing the edge of the divided rectum 
with hooked forceps, after loosening it farther by dissection, and 
drawing it down to a level with the skin, to which, after being 
well opened, it was finally attached by suture, so as to form a new 
anus. By this modification of the operation of Lisfranc, the 
Berlin surgeon believes the patient is protected against the risk of 
excessive suppuration, and that contraction of the passage which 
would be liable to result from cicatrization, in case the intestine 
was not drawn down so as to have its mucous surface connected 
with the skin of the buttocks. The dressing consists in the 
application of compresses and masses of charpie steeped in cold 
water to the perineum and the margin of the new anus. The 
value of this bold method of operation is yet, however, to be 
decided. 

There remains yet another mode of affording probable relief— 
that of the formation of an artificial anus, which has been referred 
to at page 300, in cases of desperate disease, where the rectum 
becomes thoroughly obstructed, " and symptoms of stercoral tym- 
panitis and strangulation, with momentary risk of rupture of the 
intestines, have set in." "When the indications for performing 
this operation arise," says the author last quoted, "the patient 
should be allowed to choose for himself between certain death 
and the prospect of life with the inconveniences of an artificial 
anus, which the formation of such an opening affords. When 
the disease is cancerous, the chances of ultimate advantage are, 
of course, vastly less than in cases of retention from simple indu- 
* Chirurgie de Dieffenbach, par C. Phillips: Berlin, 1840. 
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ration ; but even here it may be justifiably performed, provided 
the patient, after having been made fully acquainted with the 
nature and likelihood of the benefit to follow, still desires to un- 
dergo it." 

The mode of performing the several operations for the estab- 
lishment of an artificial anus, has already been referred to under 
the head of" Imperforate anus." 

HEMORRHOIDAL TUMOURS, OR PILES. 

Tumours of very various appearances have been described 
under the name of hemorrhoidal tumours or piles — different 
writers taking unfortunately some particular variety as the pecu- 
liar type of the affection, so as to render the pathological anatomy 
of this very common disease confused and imprecise. It may 
suffice in this place to state, that the substantive disease in a 
hemorrhoidal affection from whatever cause produced, is the de- 
termination of blood to the mucous membrane of the lower extre- 
mity of the rectum. This, if not checked in its early and forming 
stages, as it readily may be by proper regimen, and therapeutical 
applications, gives rise in the end to submucous inflammation, 
thickening of the tissues by the deposit of lyrnph, to the varicose 
enlargement and dilatation of the vessels of the part, to the eversion 
of thickened folds of the mucous membrane, &c. &c, so that when 
the disease is allowed to run on uninterruptedly, it may in differ- 
ent individuals present in either one of the following forms, under 
which they have been considered by Professor Warren.* 

" 1st. An internal tumour ; 2d, a tumour occasionally appearing 
without the anus; and, 3d, a tumour permanently external. The 
first two are arterial tumours of the mucous membrane, and differ 
only in degree. The third is an enlargement of the veins of the 
rectum, with an intermixture of small arterial vessels. 

" The internal tumour is often formed long before its existence 
is known. The first evidence of it is a moderate discharge of 
blood with the evacuations, and without pain. On examining by 
the finger, in the early stage, it is difficult to detect an alteration 
from the ordinary state. By the speculum, we discover an un- 
usual redness, with an appearance of a vertical fold of the mem- 
brane. 

"If the. disease continues, the mucous membrane becomes 
swollen and elongated, protrudes beyond the anus when the rec- 
tum is evacuated, and forms a red tumour — usually retiring, in a 
short time, into the cavity of the rectum, especially after a dis- 
charge of blood, which relieves the swelling. In this way is 
generated the second form of the disease, which is much more 
troublesome than the first ; for the tumour is, at length, difficult 
to return, and while it remains out, being pinched by the sphinc- 
ter muscle, gives great pain and uneasiness in sitting and moving. 
The vascular organization of the rectum, and the loose cellular 
connection between the mucous and sub-mucous coat, allow the 
extension of the tumour to the circumference of the rectum ; and, 
at length, a circular portion of the membrane is protruded, and 
constitutes prolapsus ani. This state of the complaint is formi- 
dable. The difficulty of returning the swelling is greater, the 
consequent pain is now more distressing, and the hemorrhage 

« Surgical Observations on Tumours, by J. C. Warren, M. D., Prof, of Anat. 
and Surg, in Harvard University: Boston, 1837: pp. 453-456. 
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considerable. The blood is thrown out at the time of evacuation 
in a gush, sometimes to the amount of a gill or more at one time. 
— The patient becomes much reduced by this constant discharge 
of blood, and, if it continues, may at length sink under it. This 
result, however, rarely occurs, unless he has neglected the proper 
means of relief. — The tumour formed in prolapsus, in many per- 
sons, becomes indurated after a time. Then the copious discharge 
of blood is prevented by the pressure on the vessels made by the 
indurated substance. But in this case, an evil arises scarcely less 
annoying. The tumour descends in the common movements of 
the body, so that the patient is unable to walk without bring- 
ing it down ; and the consequence is, that he is obliged to wear a 
bandage, acting like a truss, to retain the swelling in its place. 

" The third and most common form is the external tumour, 
known by the name of piles. This is originally a swelling of the 
hemorrhoidal veins, covered by the extreme verge of the mucous 
membrane, and by the skin connected with it. It is, at first, a 
soft compressible tumour. By times, it becomes hard, and forms 
one or more nipple-like eminences about the anus. In its early 
stage, it is of a blue colour, like other venous tumours. As the 
skin over it thickens, and the veins harden, their cavity is dimin- 
ished, the blue colour disappears, and they assume the colour of 
the skin of the part. 

" The causes of these different forms of affection are of the same 
nature. They are either such as, by compressing the hemorrhoidal 
veins, prevent a free return of blood from them, or such as, by 
over-exciting the vessels of the rectum, produce accumulations of 
blood in the small arteries. Among the former are costiveness and 
pregnancy ; and of the latter, dysentery, and the continued use of 
strong cathartic medicines." 

The internal hemorrhoidal tumours sometimes come down so 
as to be strangulated by the sphincter muscle, and give rise to ex- 
treme local suffering and much sympathetic disturbance. They 
are to be carefully returned into the abdomen by the same meas- 
ures as are resorted to for the return of the prolapsed bowel. In 
case this should be found difficult, from the great sensitiveness of 
the inflamed and protruded tumour, or from the spasm of the 
sphincter, the parts should be previously well fomented or covered 
with warm poultices. 

The curative treatment of hemorrhoidal tumours is divided 
into the medical and surgical. Of the latter only, as coming 
within the scope of this work, we shall here treat — premising first, 
that no operation is to be undertaken during what is called a Jit 
of the piles , the consequence of temporary inflammation and tume- 
faction of the parts, but only after the symptoms have been re- 
lieved by appropriate therapeutical applications. There are three 
methods of operation employed in the removal of these tumours 
— incision, ligature, and excision. 

Incision. 
This is applicable only to that form of external piles in which 
the tumours are seated at the outer margin of the anus, covered 
partly by skin and partly by mucous membrane thickened by in- 
flammation, and containing in their interior an oblong or rounded 
mass of clotted blood, lodged in the dilated extremity of a hemor- 
rhoidal vein, or in the cellular tissue of the part. The colour of 
the clotted blood is obvious frequently through the skin, and gives 
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a bluish grape-like appearance to the tumours. The operation for 
their cure is very simple. An incision is to be made through the 
thickness of the tumour with a lancet or common bistoury, and the 
little mass of clotted blood turned out. Simple dressing, with 
careful ablution of the part from time to time, is usually all that is 
required for the cure. If the little wounds are slow in cicatrization, 
or become troublesome from their itching, the tannin ointment, or 
a wash of lunar caustic, or some astringent lotion, may be employed 
with advantage. 

In chronic cases, where the clotted blood in these grape-like 
tumours has been removed by absorption, the skin presents merely 
a prominent thickened fold, and if found subject to occasional in- 
flammation, should be extirpated with the knife or scissors. 

Ligature and Excision. 

The process by ligature is particularly applicable to all spongy 
and vascular tumours of the rectum, especially if they are connected 
to the surface of the bowel by a base of considerable size. Some 
surgeons employ it even in all cases of internal piles, as it effectu- 
ally prevents hemorrhage — a result especially to be dreaded in 
vascular tumours, inasmuch as the bleeding, which may take place 
internally, and distend the rectum and colon without showing it- 
self without, has in some instances proved fatal. But if the tu- 
mours have lost their vascular character, become hard from the 
interstitial effusion of lymph, and are pedunculated, they may be 
snipped off at their root with perfect safety. And it is to cases of 
this description, and to tumours rendered so far external, that such 
vessels as bleed, maybe secured with ligatures or obliterated with 
the heated iron, that the author believes it most safe to restrict the 
operation by excision. The excision of hemorrhoidal tumours is, 
however, the common rule of practice at the present day among 
French surgeons, though it has been lately strenuously opposed by 
M. Mayor, of Lausanne. For either mode of operation, it is ne- 
cessary to have the bowels previously well evacuated by the ad- 
ministration of a mild cathartic or an enema. It will-be necessary, 
moreover, in most instances, for the patient to seat himself over a 
vessel of warm water, so that he may protrude the tumours, and 
make them more accessible to the surgeon. He may be placed 
for either process upon the side, with the buttocks projecting over 
the margin or foot of a bed, or made to lean upon the abdomen 
over the side of a bed, the back of a sofa or chair. 

It has been proposed (and latterly carried into practice by M. 
Chauvet, of Bordeaux), to divide the posterior commissure of the 
sphincter backwards to the point of the os coccygis, in order to get 
a large dilatable orifice so as to reach the tumours, situated high 
in the rectum, as well as those having a lower site which cannot 
be protruded or drawn without. 

Ligature. 

There are two modes of effecting strangulation — with a wire 
ligature and the double canula of Levret, and with the ordinary 
waxed silken or hempen thread — the tumour being in both cases 
returned within the ring of the anus. 

With the wire ligature and double canula. (Process of Dr. Phy- 
sick.) — This is a process formerly much employed in this country, 
and still used to a considerable extent, though it has fallen latterly 
into much disfavour, in consequence of the severe pain which 



attends its application, the occasional development of symptoms 
that for a time simulate those of strangulated hernia, and the neces- 
sity of leaving the wire and canula — a separate instrument having 
to be employed for each large distinct hemorrhoidal tumour — 
dangling for a series of hours together at the margin of the anus. 

The wire should be of iron and well annealed, and the canula 
not more than two inches in length. The loop of the wire is to 
be slid over the free portion of the tumour up to its neck, and 
drawn as tightly as possible with a pair of dressing forceps, with 
a view of cutting off the circulation of blood to the tumour, and 
lessening the amount of pain, which would be wholly unendura- 
ble if the strangulation was incompletely effected so as to allow 
the tumour to inflame and swell over the ligature. The free end 
of the wire is then to be secured to the arm of the canula as de- 
scribed at page 14. When there are several tumours, the larger 
ones only are to be strangulated in this manner. The removal of 
a single one it is said has proved sufficient to cause the disappear- 
ance of the rest, the inflammation developed by the operation 
blocking up their spongy structure by an effusion of lymph. This 
is a result, however, which by no means always follows. At the 
end of twelve or twenty-four hours, the wire is to be unwound 
from the arm and pressed through the canula, so as to enlarge its 
loop and allow of its being withdrawn over the tumour. Each of 
the tumours strangulated, will be found insensitive, shriveled, and 
dark-coloured. Poultices are to be applied to the parts. The 
tumours in a few days — from four to six — separate by a sloughing 
process at the part where they have been pinched by the Avire. 

The great improvement suggested by Dr. Physick in the use of 
the ligature, consists mainly in its removal before the fall of the 
tumour, up to which period it was left by the older surgeons. 

Ligature with the ordinary silk or hempen thread. — This process 
consists merely in grasping the tumours with a thumb and finger 
or a pair of forceps, and surrounding them as tightly as possible 
with a thread, returning the tumour again into the cavity of the 
bowel. The thread has to be left till the tumour sloughs off, as 
the swelling of the structures which follows, as well as the aug- 
mented irritability of the parts, renders it impossible to reach it 
with the knife. This process, which is in common use with many 
surgeons, is decidedly inferior to the one just noticed, for although 
the patient is not left encumbered with a pendent canula, it is diffi- 
cult to effect thorough strangulation with the thread, even when 
it is passed double with the needle through the pedicle of the 
tumour and tied on either side. In consequence of this and the 
necessary retention of the thread for several days together, the 
patient is kept in a constant state of suffering, aggravated to an 
almost insupportable amount at the periods of defecation, when the 
tumour is made to drag upon its inflamed and partially detached 
neck. The plan which the author has found decidedly preferable 
to either of these, and which is in common use among many sur- 
geons, is the combination of the 

Ligature with excision. — After tying the neck of the tumour, 
when this is pedunculated, in the manner above mentioned, the 
protuberant portion is to be excised with a pair of scissors curved 
on the flat, just in advance of the ligature. All the tumours, even 
if they are as many as five or six in number, are to be raised, or 
if necessary drawn down with the forceps, tied, and removed. 
When the pedicle is not very narrow, the author prefers always 
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to pass the ligature double, with a needle and a thread on either 
side, in order to prevent with certainty any displacement of the 
ligature for two or three days, by giving it a hold upon the parts. 
In case there is difficulty in reaching the tumour, the author has 
pressure made with the fingers of an assistant on the sides of the 
sphincter, so as to invert the lower end of the gut ; and if by this 
means the root of the tumour or the base of the prolapsed and 
thickened folds of the mucous membrane, which sometimes alone 
constitute the offending body, cannot be brought fairly to the sur- 
face, he passes a double ligature with the apparatus devised by 
the late Mr. Bushe.* This consists of a small curved needle 
threaded near its point with a double waxed thread, and inserted 
into a groove at the end of a needle-carrier, which is bent some- 
what like the common aneurismal needle. The tumour is to be 
raised and drawn slightly downwards with a pair of toothed for- 
ceps ; the armed needle-carrier is then passed into the orifice and 
the needle brought downwards again so as to pierce the base of 
the fold of membrane or the broad attachment of the tumour, and 
present its point without. The needle is next grasped with a pair 
of ring-pointed forceps, loosened from the needle-carrier, and with- 
drawn. The loop of thread is then to be cut, the ligatures tied 
upon either side of the neck, and the tumour excised with the 
scissors. This apparatus of Bushe will be found most convenient 
in many cases of disease where the thickened and vascular mem- 
brane presents no round and prominent tumour that could be 
grasped with the wire loop. The elevated folds at the margin of 
the anus should also be removed by simple excision, so as to leave 
none of the parts which when inflamed had previously occasioned 
the^s of piles, to be affected by the inflammation which to more 
or less extent must necessarily follow the removal of the tumours. 
Each of the ligatures applied upon the tumours is to be cut off* close 
to the knot. The protruded parts are to be carefully returned 
within the sphincter. Warm fomentations are to be applied upon 
the anus and perineum. The patient should be placed under the 
influence of morphia, and take from time to time copious draughts 
of some mucilaginous preparation conjoined with drachm doses of 
the sp. ether, nitrosi, in order to diminish the tendency to retention 
of urine which now and then takes place, especially when the seat 
of the tumour is on the side of the bowel next the bladder. On 
the third day the bowels are to be moved by an oleaginous enema; 
and with the feculent matters the threads which have been applied 
to suppress the bleeding will commonly be discharged. 

I have no hesitation in recommending this mode of managing 

D Do 

hemorrhoidal tumours, as I have practised it at least thirty times 
within the last five or six years, frequently with but very little 
suffering to the individual, and in every instance without any bad 
consequences. The cicatrization of the raw surfaces left will some- 
times demand the use of astringent washes or ointment, or the in- 
jection of a solution of lunar caustic, as well as careful regulation 
of the regimen. 

Professor Horner] has suggested the following modification of 
the use of the wire ligature. Having made the usual preparatory 
measures, and caused the patient to protrude the piles, he is laid 
on the side corresponding with the tumour, and near the edge of 
the bed. " A thick sail needle armed with a large ligature, is 

* Bushe on (he Diseases of the Rectum. JN'ew York, 
f Am. Journ. of Med. Set., Oct., 1342. 



then passed transversely through the upper part of the base of the 
tumour ; the needle being removed from the ligature, the two ends 
of the latter are tied together, so as to form a loop. A stout awl 
then transfixes the lower part of the base of the tumour in a line 
parallel with the ligature above. 

" In a large protruded pile, the usual anal pouches or sacs are 
much enlarged, and have their orifices pointing downwards. The 
awl, when placed as intended, is between these sacs and the ad- 
joining margin of the anus, and makes the part so firm, that it is 
more easily operated on subsequently. The inferior third of the 
base of the tumour is now detached from the anus with a scalpel, 
the anal sacs, and a corresponding loose fold of skin which com- 
monly exists at the same time with large hemorrhoids, going along 
with the tumour. Should the tumour recede, the loop above, and 
the awl below, enable the operator to draw it out. A wire noose 
is then thrown round the adherent base of the tumour, and drawn 
perfectly tight, by the aid of a double canula. This noose occu- 
pies the previous incision, and it may be placed with great accu- 
racy, from the command of the pile derived from the first ligature 
and the awl. 

" The tumour, if very large, may now be punctured so as to 
disgorge its blood. At the end of five hours, the part is perfectly 
dead by strangulation, the tumour may then be cut off" near the 
wire noose, say three lines from it, for which act in the process of 
operating, a pair of scissors will do; but what is still better, Dr. 
Physick's tonsil instrument, owing to the accuracy of its line of 
incision. The wire noose itself may then be taken away, as the 
vessels are so compressed and deadened, that no blood will pass 
through them. 

" The awl should be removed directly after the wire noose is 
applied and fixed, but the first loop should be retained for the final 
act, to wit: the excision of the tumour, as it assists very much. 
The operation thus completed, an injection of tinct. opii ;?i in two 
ounces of thin starch, puts the patient at ease, and he falls into a 
tranquil sleep." 

Excision. 
Process of Professor Warren. — " The parts, being sufficiently 
protruded, are to be seized by a double-pointed forceps, drawn 
down sufficiently to give tension to the membrane, and then, with 
one or two strokes of a round-edged dissecting knife, the tumour 
removed. If there are tumours on both sides, as commonly there 
are, the same is to be done on the opposite side ; and the co-ex- 
isting external piles are to be excised in the same way. It is 
necessary to avoid taking off" a circular piece of the anus, as this 
is apt to be followed by a contraction which may require another 
operation. The patient should be carefully watched for three or 
four hours ; and if he has an inclination to stool, let him indulge 
it, and he will .probably discharge a large quantity of blood show- 
ing that an internal hemorrhage has been going on. Fainting at 
the distance of half an hour or more after the operation, indicates 
bleeding. In both of these cases, the introduction of sponge will 
be required. For this purpose, take a piece of sponge, of cylin- 
drical form, two inches long, and an inch in diameter. Pass a 
thread through one end of it, and then introduce it so far that it 
shall scarcely appear externally. This I have never known to fail 
of checking the hemorrhage. "When there is no dangerous bleed- 
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ing, so that the sponge is not necessary, a piece of oiled lint should 
be introduced to separate the opposite parts of the anus. 

"The patient should be kept in the horizon*! posture a longer 
or shorter time, according to the degree of disease under which 
he has laboured ; for although no confinement is required by the 
operation itself, it is proper to aid it by giving the affected vessels 
time to contract. In none of these cases are all the disordered 
parts excised, so that we must trust much to the salutary opera- 
tion of nature to finish the cure, and must allow opportunity to 
perform her work unembarrassed by the movements of the body. 
— The most annoying symptom afler this operation, arises from the 
effort of the intestines to expel their flatus. When the impulse 
thus given reaches the wounded part, it brings on a spasmodic 
contraction of the sphincter, which is excessively painful. The 
flatus is resisted, and driven back into the colon, and accumulates 
to a distressing amount. The interposition of the oiled lint com- 
monly allows the flatus to pass down. When it fails to do so, the 
patient must submit to the use of a mild injection, which, how- 
ever painful to the wounded part, soon affords relief. Sometimes 
it becomes necessary to remove these contractions by the use of 
opium. — On the third day a cathartic of castor oil is adminis- 
tered ; and this, with bathing the part daily with warm water, and 
applying some unctuous substance, is all the treatment required." 

Dupuytren simply raised the internal tumours with the forceps, 
and excised them with scissors curved on the flat. In case there 
was any tendency to hemorrhage, he immediately touched the 
bleeding surface with the actual cautery. This, however, it is 
not always easy to accomplish, especially when the bowel has 
retracted, and it becomes necessary to make it again protrude. 
In one instance, in which hemorrhage followed the removal of a 
tumour by this process, I succeeded in transfixing the bleeding 
surface with a couple of hare-lip pins, and securing it with a 
ligature. 

Baron Boyer, when the tumours were distinct and separate, 
raised them with hooks, or with a loop of ligature passed through 
the base of each with a needle. These were held by assistants, 
in order to prevent the retraction of the parts before the process 
of excision was completed. When the protrusion was in the 
form of a circular rim with irregular depressions, he passed the 
loops at the base of the several prominent points. Taking each 
loop in succession in his left hand, he then excised the tumours 
one after another with the bistoury, laying the instrument with the 
back towards the bowel and cutting outwards. A mesh was then 
introduced into the bowel, consisting of many portions of charpie 
doubled at their middle for the purpose of making pressure on 
the bleeding vessels, and preventing a contraction of the parts 
during the process of cicatrization. A pad of charpie pressed 
strongly up upon the anus with a T bandage, completed the 
dressing. There would still, however, even with this precaution, 
be a risk of internal hemorrhage that might endanger the patient's 
life, and render necessary a more thorough tamponing of the rec- 
tum, or the application of the ligature or the actual cautery. 

Velpeau, for the purpose of preventing hemorrhage, inflamma- 
tion, and the risk of purulent absorption, has proposed to traverse 
the root of each tumour with several ligatures, and in front of 
these remove the tumour with the bistoury or scissors, subsequently 
knotting the threads so as to close the wound. 



The author, when the tumours were external, has employed this 
process with advantage in two cases, in one of which the wound 
left after the excision of a large tumour, healed up by the first 
intention. 

Lisfranc causes the mucous membrane and the tumours which 
stud it, to descend as far as possible by gentle traction with the 
fingers. He then seizes the circular fold between the thumb and 
finger of the left hand, and makes a vertical incision through it 
with the scissors. An assistant now grasps in the same manner 
the opposite side of the vertical cut, and the surgeon shaves off* 
horizontally the projecting portion of the fold, stopping as the 
divided vessels spring to twist or tie them effectually. He con- 
tinues the incision in this way to the opposite extremity of the 
circle, and before he makes the final incision to detach the piece, 
surrounds the narrow attachment left with a ligature, if it be found 
on examination to contain pulsating vessels. No dressing is re- 
quired, except the occasional introduction of the finger after the 
fifth or sixth day, to prevent any vicious adhesions. According 
to Lisfranc, this process has in thirty cases been unaccompanied by 
hemorrhage. 

ABSCESS BY THE SIDE OF THE ANUS. 

From the abundance and vascularity of its surrounding cellular 
tissue, from the absence of valves in its veins which are placed 
at the lowest point of the portal system, and from its intimate 
sympathy with the genito-urinary organs, the anal region is par- 
ticularly prone to congestion, inflammation, and abscess. Ab- 
scesses of the anus may for practical purposes be divided into the 
deep-seated and the superficial, the former of which are alone of 
very serious import. The distinction between them is not usually 
difficult. The superficial abscess is readily known by its promi- 
nent pouting form, and by the shortness of the period in which 
the fluctuation of pus becomes manifest. In sensitive subjects, 
however, even small superficial deposits of pus may produce symp- 
tomatic disturbances of the prostate, urethra, and bladder, so as 
to render the diagnosis more obscure. Abscess of the anus rarely 
terminates without an opening through the skin, or into the anus. 
The faecal odour of the pus is no undeniable proof of the opening 
into the rectum, for it may be transmitted through the thinned 
mucous membrane. Though it is nearly impossible to effect the 
resolution of the inflammation and hardening of the cellular tissue 
by the side of the anus, the extent of the suppuration may be 
limited by judicious therapeutical treatment. As a general rule 
the superficial abscess should be opened at the first appearance of 
fluctuation. An early and prompt incision is still more strongly 
indicated in the deep-seated. The author has found it advantageous 
to lay freely open with a curved sharp-pointed bistoury the thick- 
ened and hardened mass before it runs on to suppuration, thereby 
facilitating the process of cure, and diminishing greatly the risk 
of the establishment of burrowing passages round the rectum, or 
the formation of an anal fistula. 

FISTULA IN ANO. 

The pathology of anal fistula is closely connected with that of 
abscess of the anus, when this, from whatever cause produced, 
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has become chronic and fistulous. If a fistulous abscess by the 
side of the anus communicates by one or more orifices internally 
with the rectum, and opens at the same time externally through 
the skin, it constitutes a complete anal fistula. If there is only 
one opening, it is called incomplete or blind ; if that opening is 
internal only, it is called a blind internal fistula : if external, it is 
a blind external fistula. 

Complete Anal Fistula. 

In the greater number of cases there is but one internal open- 
ing, and that at a distance of less than an inch from the margin of 
the anus, formed — through the substance of the external sphinc- 
ter — in the cellular interstice between the internal and external 
sphincter muscles — or through the walls of the bowel and the 
lower edge of the levator ani muscle at some distance above the 
sphincter. In some cases (and especially in phthisical subjects in 
which no operation is considered proper), more than one opening 
may be found, and occasionally at the distance of two or three 
inches from the anus, as in the case of which a drawing has been 
given by Matthew Baillie. According to the statement of M. 
Velpeau, of thirty-five cases of complete fistula, which he exa- 
mined in 1833, the internal orifice was found in thirty a few lines 
only from the margin of the anus, and in the remaining five at the 
respective distances of an inch and a half, two inches, two inches 
and a half, and three inches above the anal orifice. The external 
fistulous opening is commonly found at some part of the outer 
circumference of the anal opening, though it may exist at any 
portion of the structure of the perineum, between the margin of 
the buttocks of either side, or between the os coccygis and the 
bulb of the urethra. There may be several external orifices, the 
sinuses of which communicate with one another through a mass 
of hardened tissue, so as to render their exploration by no means 
easy. The internal orifice can frequently be seen on the eversion 
of the edges of the anus, or may be felt by a finger introduced 
into the anus, or rendered manifest by a probe introduced from 
the external opening and pushed obliquely in towards the bowel. 

In sounding with the probe I have seen again and again erro- 
neous deductions drawn as to the depth of the fistulous passage, 
from the introduction of the instrument in a direction nearly pa- 
rallel with the bowel; for the cellular and fatty tissue on the outer 
side of the rectum is so soft and yielding, even in its healthy state, 
as to render but little resistance to the passage of the probe to the 
extent of three or four inches between the levator ani and the 
obturator muscles. In some instances we find merely the mucous 
membrane, detached by the fistulous pouch from the other tunics 
of the rectum. 

Treatment. — The indications to be fulfilled are the laying open 
of the fistulous tracts, and the division of the sphincter muscle, 
which dams up the faecal matter, turns it into the cavity of the 
abscess, and keeps up such frequent motion of the parts as to pre- 
vent the tendency to heal. The division of the sphincter is con- 
sidered by Sir Benjamin Brodie so necessary to the cure, that he 
effects it even if necessary from within outwards with the knife, 
when the internal fistulous orifice is found below its upper border. 
The division of the sphincter and the callous tracts is made either 
by incision or ligature. 

Incision. — This operation is exceedingly simple, though a variety 
78 



of instruments have been devised for its performance. In a great 
majority of cases a narrow probe-pointed bistoury is all that will 
be required. The patient is to be placed in the usual position for 
operations on this region. The fore finger of one hand, oiled, is 
to be introduced into the bowel, with the pulpy portion turned to 
the fistulous orifice ; with the other the bistoury is to be gently 
introduced from the external orifice till the probe point is felt in 
the bowel, and can be covered with the finger over its back. A 
double motion is now given to the bistoury. The point is drawn 
outwards with the finger, while the blade is slid on with the other 
hand so as to cut out by a sliding stroke. All the various super- 
ficial fistulous passages are to be laid open so that they may be 
dressed from their bottom and solidly closed up by granulation. 
If the skin from the extent of the abscess is rendered shelving, 
callous, and dark-coloured, the angles formed by the incisions may 
with advantage be snipped away. If there are several internal 
orifices opening above the sphincter, it does not, according to the 
observation of the author, answer to divide the muscle at more 
than two points, for fear of too much diminishing the resistance 
which the sphincter is intended to make against the retraction 
of the levator ani. Two instances have come under my notice 
where the sphincter had been divided at three or four different 
points, in which, after the healing of the fistula, the divided por- 
tions of the muscle and the skin of the anus were drawn up by 
the levator, so as to destroy the action of the sphincter. The 
division of the sphincter should, if possible, always be made upon 
the side, as we thereby more completely produce a temporary loss 
of function in the muscle, than if the incision were made at its coc- 
cygeal or perineal points. A single thin mesh of greased lint or 
linen pushed gently into the bottom of the wound with the end of 
the finger or a spatula, is all the dressing that is required. In case 
much bleeding should follow, it may be necessary to tampon the 
rectum, and apply cold lotions, and, in some instances even, to 
tie the bleeding vessels. • 

Incision on the gorgeret. — Pott introduced apiece of hard wood, 
concave upon one side and convex on the other, (called a gorgeret,) 
into the rectum; he then passed a grooved director from the ex- 
ternal orifice down the sinus, and along this slid a sharp-pointed 
bistoury, with which the parts including the sphincter were divided 
from within outwards upon the groove of the gorgeret, which 
should be steadied with the other hand. This process is still em- 
ployed by many surgeons, and the author has found it advantageous 
in cases where — from the callousness of the structure, the winding 
track of the sinus, or the unusual height at which it terminates — 
it has proved difficult to find the internal orifice. In many cases 
it will suffice to introduce the narrow-bladed knife without the use 
of the director. 

By ligature. — This, which is an ancient practice, was warmTy 
advocated by Desault. It consists in passing through the track 
of the sinus, a bent eyed probe threaded with a waxed thread,, 
or a leaden wire, along the groove of the director, or the ca- 
nula of a trocar; or the ligature may be passed with some one 
of the instruments especially devised for this purpose. The innec 
end of the ligature is then to be brought out from the orifice of 
the anus, and the two ends loosely tied or twisted together over 
the external surface, (which should be protected by a pledget of 
lint,) so as to include the sphincter. The ligature is to be tight- 
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cried anew every second or third day, until the parts are fairly cut 
through. In some cases the track cut by the ligature heals up by 
granulation as the ligature makes its way to the surface. This is 
a result, however, which by no means always follows; not unfre- 
quently, and especially in subjects of bad habits of body — those 
most subject to this affection — the ligature acts as a foreign sub- 
stance, keeping up constant irritation and pain, and causing 
offensive discharges from the rectum and extensive suppurative 
inflammation in the cellular tissue round the anus. It is a pro- 
tracted process, requiring to effect a cure from four, five, or six 
weeks, to as many months. It does not necessarily cause the 
patient to lay by, and this, with the avoidance of all risk of hemor- 
rhage which might attend the cure by incision in cases where the 
fistula opened high up in the bowel, or was accompanied with 
great hemorrhoidal enlargement of the veins, are the only features 
to recommend its employment. 

Mr. Luke, who has recently written in praise of this process,* 
attaches the ends of the ligature to a small fistula tourniquet, and 
keeps up the requisite amount of tension, by turning the screw 
from time to time, as the thread becomes loose. 

Compression has of late been resorted to for the cure of anal 
fistula, but with little success. It is effected by means of a dou- 
ble cylinder introduced up the rectum — the outer cylinder serving 
to compress the wall of the bowel against the track of the sinus 
so as to prevent the passage of the faecal matter through it ; the 
inner cylinder serving merely as a stop, to be temporarily with- 
drawn for the purpose of defecation. 

Incomplete External Fistula. 
This is but a chronic abscess by the side of the rectum, rendered 
fistulous, and kept from healing by the action of the sphincter 
muscle. The only peculiarity of treatment it requires arises from 
there being no internal orifice, and the necessity of making one so 
as to convert it into a complete fistula, like which it is then to be 
treated. The puncture is to be made at a part where, on the 
introduction of a finger, the wall of the bowel is found most thin 
and yielding. The sheathed bistoury of Physick, or the bistoury 
of Cruikshank provided with a stilet at the end, has been em- 
ployed for this purpose. In my own practice I never find it ne- 
cessary to employ any other than an ordinary narrow, but strong, 
curved probe-pointed bistoury, with half the probe point ground 
away so that it may be made to cut through the coats of the rec- 
tum upon the finger — the point of the instrument remaining suffi- 
ciently blunt to protect the finger from injury when it is covered 
by the latter during the division of the bridge of soft parts. In 
case of need, the division may be effected with the gorgeret and 
sharp-pointed bistoury as above described. 

Incomplete Internal Fistula. 
This form is more rarely met with. It is usually the result of 
an ulcer of the bowel, occasioned by the suppuration of a hemor- 
rhoidal tumour, or by the irritation arising from the lodgment of 
some foreign substance. Faecal matters are apt to escape under 
such circumstances into the cavity of the sinus, and convert it 
into a stercoraceous abscess. If the fluctuation can be felt from 
• London Lancet, Feb. 22, 1845. 



without, it is to be converted into a complete fistula by a punc- 
ture through the skin. If the pus is discharged so freely into the 
gut as not to be felt externally, a bent probe is to be inserted 
through the orifice of communication with the bowel. The end 
of the probe when detected from the skin is to be cut down upon 
with the bistoury. The treatment subsequently becomes the same 
as in complete fistula. 

In one instance of large stercoraceous abscess which occurred 
in a patient with a vitiated constitution, crepitant on pressure, and 
exhaling a gangrenous odour, I succeeded in effecting a cure by 
a single free application of the actual cautery. The change of 
structure effected by the iron obliterated the sinus which led to 
the bowel, leaving an ordinary abscess which permanently closed 
in three weeks. 

Enlargement of the mucous sacs. — The small semilunar sacs 
formed at the termination of the mucous membrane of the rectum, 
are, as first noticed by Dr. Physick, sometimes so enlarged by dis- 
ease as to be the source of much suffering or annoyance. These 
pouches open upwards, and when enlarged and viewed from 
below, present at times the appearance of vascular tumours. A 
small probe, bent at the end, is to be hooked from above into the 
cavity of each one in succession, so as to render its wall prominent, 
and allow of its being clipped away with the scissors. 

FISSURE OF THE ANUS. 

This affection is less frequently observed in this country than 
in those where the use of clysters is more habitual. It is mostly 
complicated w^th spasm of the sphincter, and then causes the 
most excruciating pain during defecation. When observed as 
the consequence of syphilis it is less painful and serious, and is 
known under the name of rhagades ani. 

Simple chaps, involving only the skin around the anus with- 
out extending into the mucous membrane, or exciting spasm of 
the sphincter, may be cured readily by appropriate topical treat- 
ment like other unhealthy sores. But when the fissure is accom- 
panied habitually with severe spasm, the division of the sphincter 
muscle, which should be held as a last resource, is the only meas- 
ure that will afford relief. It is to be made with the bistoury, 
which should be carried directly through the fissure so as to con- 
vert it into an open wound. If the muscle is divided at another 
point, as some have directed, though the spasm may be relieved, 
the fissure will be little disposed to heal without the repeated use 
of caustic. 

STRICTURE OF THE ANUS. 

This occasionally occurs in consequence of the cicatrices and 
indurations following operations on this region, or from rigidity 
of the sphincter muscle, and often precedes the formation of 
fissures. If not extreme, relief may be derived from the habitual 
use of laxatives, and the introduction of steel bougies, the size of 
which should be gradually augmented till a permanent dilatation 
is effected. If the stricture is more completely formed, it may be 
necessary to make some incisions at the margin of the anus with 
a bistoury, or to divide the sphincter muscle. 
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IX. OPERATIONS UPON THE GENITO-URINARY 
ORGANS. 

IN THE MALE. 

The operations described under this head consist of those prac- 
tised — 1. On the Scrotum; 2. On the Penis; and 3. Those on 
the Urethra and Bladder, including the operations for stone. 

OPERATIONS UPON THE SCROTUM. 

These comprise operations for Hydrocele, Sarcocele, and Vari- 
cocele. 

HYDROCELE. 

This term signifies a tumour formed by a collection of water 
in the cavity of the tunica vaginalis testis, or in one or more se- 
rous cysts placed along the cord, between the testicle and the ex- 
ternal inguinal ring. Simple oedema of the subcutaneous cellular 
tissue of the scrotum, in consequence of its occasionally forming 
a large pallid tumour, is sometimes designated as hydrocele by in- 
filtration. The first two varieties alone, as requiring particular 
treatment, will be considered here. 

Hydrocele of the Tunica Vaginalis Testis. 
This is the most common form of the affection. The more 
characteristic symptoms by which it may be distinguished from 
other tumours of this region, are its fluctuation, its transparency, 
the permanency of the swelling, and the progressiveness of its 
development from the bottom of the scrotum upwards. An effu- 
sion of serum into the vaginal tunic, arising as an epiphenomenon 
in orchitis, has been denominated acute hydrocele, and usually 
disappears under the treatment calculated to dissipate the enlarge- 
ment of the gland. 

In the chronic form of hydrocele there is little prospect of relief 
except by operation. The amount of fluid collected will be found 
to vary according to the size of the tumour, from a few ounces to 
several pints. Mr. Cline is said to have removed six quarts from 
Gibbon, the historian, at a single operation. Chronic hydrocele 
may be complicated with several affections, rendering particular 
attention necessary in reference to the diagnosis. If the testis is 
found enlarged, either as the cause, the consequence, or an at- 
tendant upon the effusion, the tumour is denominated hydro-sarco- 
cele. If the collection of fluid is complicated with a hernial 
tumour, it is denominated an oscheo-hydrocele, the sac of water 
lying mostly to the outer side of the hernial protrusion. A dis- 
tinction of much practical importance is made between the hydro- 
cele of the adult, and the congenital form of hydrocele which 
occurs in the child before the peritoneal orifice of the vaginal 
tunic has been obliterated. 

Operations for hydrocele of the adult. — These are divided into 
two classes — the palliative, which consists merely in the evacua- 
tion of the fluid, and the curative, which comprises the several 
methods by incision, excision, introduction of the seton or other 
foreign bodies, and the injection of some stimulating liquid. 



Palliative cure. 

Evacuation of the fluid by puncture with a trocar. (PI. LXH. 
fig. 1.) — The patient is to be seated on the side of his bed. The 
surgeon determines carefully the position of the testicle, which 
may be detected either by the peculiar sensation it gives the 
patient, when pressed with the finger, or by its appearing as an 
opaque mass on examination in a darkened room, with a candle 
held on the opposite side from which the organ is viewed. This 
is a step which should not be neglected ; for I have several times, as 
in a case upon which I recently operated at the Philadelphia Hos- 
pital, found the testicle lying at the front and inner side of the 
vaginal tunic, and liable to have been injured in the operation if 
its unusual position had not been detected. The scrotum is to 
be grasped with the left hand as shown in the drawing, so as to 
render the integuments tense, and press the testicle out of the 
way, and the trocar entered at the middle front part of the tumour 
in such a direction as not to strike the gland. The stilet is then 
to be withdrawn and the fluid evacuated through the canula. 
Some direct the insertion of the trocar at the lower part of the 
tumour; but I find this a less eligible position in consequence of 
the contraction of the scrotum, which follows the escape of the fluid, 
rendering the direction of the instrument so oblique as to increase 
the risk of its slipping out from the vaginal sac into the surround- 
ing cellular tissue, a result particularly to be avoided when it is 
the intention to follow up the puncture by the process of injection. 
The fluid is nearly always reproduced, so as to render the repe- 
tition of the puncture necessary every four, five, or six months — 
and it is merely from the temporary relief afforded that the term 
palliative has been applied to this method of treatment. It is 
seldom, therefore, to be trusted to except in cases of children, 
where there is more reason to expect from it a permanent cure — 
or in the very large hydrocele of old men, where the fluid is found 
of a chocolate colour, and the vaginal tunic has undergone such 
pathological alteration as to render any of the more irritating 
methods for the radical cure liable to be followed by extensive 
suppuration and acute cedema of the scrotum. In the large hy- 
drocele of old men whose constitutions have been much broken 
up, simple puncture has in some instances been followed by 
sloughing and abscess. In making the puncture it is necessary 
to avoid the course of the large veins of the scrotum, and the 
arterial branches when these are so large as to be felt pulsating. 
I saw, a few years ago, in consultation with Dr. Rutter, of this 
city, an old gentleman who was in the habit of tapping himself 
with a lancet. He had performed the operation a hundred and 
thirteen times in the course of some years, but finally, on intro- 
ducing the lancet in a transverse direction, divided the spermatic 
artery. Profuse hemorrhage followed, which filled up the cavity 
of the vaginal tunic, converting it into an hematocele, and injected 
the subcutaneous cellular tissue of the scrotum, groin, back part 
of the pelvis, and top of the thigh. The absorption of the blood 
from the cavity of the vaginal tunic, which was effected at the 
end of a couple of months, was followed by a radical cure. 

Puncture at several points with an acupuncture or large sew- 
ing needle has latterly been employed. A small bead of serum 
forms over each place of puncture with the needle. The fluid of 
the sac becomes effused into the subcutaneous cellular tissue, and 
is taken up by the absorbents so as to cause the speedy disap- 
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pearance of the tumour. A radical cure is, however, but seldom 
effected by this process, which is now chiefly employed merely 
as a means of determining in doubtful cases the nature of the 
swelling. 

Radical cure. 
By injection. — After the evacuation of the fluid by the puncture 
with the trocar as above described, various stimulating fluids (by 
means of a gum elastic bag or a syringe the nozzle of which is 
well fitted to the canula), are thrown into the sac, and allowed to 
remain a sufficient length of time to develop some sensation of 



heat and pain in the part, as well as some shooting pain in the 
loins and in the direction of the spermatic cord. This requires, 
according to the nature of the fluids used, from two to six minutes, 
at which time they are to be carefully withdrawn again either by 
forcing them out by pressure through the canula, or by suction 
with the same instrument that has been used for the injection. 
Port wine, diluted alcohol, solutions of sulphate of zinc, copper, 
etc., and Lugol's tincture of iodine, are the materials that have 
been commonly employed in the injection. Of all these vaiious 
preparations, that of the tincture of iodine, in the proportion of 
one part of the tincture to twOj three, or four of water, is so in- 



PLATE LOT.— HYDROCELE. SARCOCELE. 

HYDROCELE OF THE LEFT SCROTAL CAVITY. 

Fig. 1. — Puncture of the hydrocele with a trocar. — The tumour is embraced with the left hand of the surgeon, in 
such a manner as to render its lower portion prominent. The trocar covered with its canula is introduced with 
the right hand in a direction obliquely upwards and backwards, so as to avoid the testicle. The fore finger is 
extended upon the instrument in order to limit the extent to which it penetrates. 

Fig. 2. — Excision of a portion of the skin and tunica vaginalis testis. — This old operation was practised by 
Dupuytren where, as he thought, the integuments were so abundant as to render it necessary to remove a part. 
The fluid is to be first evacuated by puncture, and the puncture itself extended upwards by an incision. A 
portion of the skin and serous sac is then to be removed, as shown in the drawing, with the forceps and scissors. 

Fig. 3. — A trocar placed as in the ordinary operation for tapping. 

a. Lines of direction of the trocar ; the oblique direction in which it is first entered is changed to the perpendicular, 
as shown by the dotted lines (5). As the fluid escapes and the cavity of the scrotum diminishes, the canula 
as shown at a, is raised towards the pubis. 
c, d. Pott's method of introducing the seton, shown for convenience on the same figure. 

c. A canula, which has been introduced on a trocar in the ordinary manner, though entered more at the bottom 
of the scrotum. 

d. A pointed stilet which is entered through the canula, passes through the skin above and draws after it the seton. 

e. Usual position in which the testicle is found. 

Fig. 4. — Process of Baudens. — Puncture with the canula of this surgeon shown atflg. 8, a, b, c. 

a. The canula, pierced with a hole upon its side, represented sheathing the trocar-stilet, the projecting handle 
of the stilet not being shown. 

b, c. The stilet shown separate and in two portions, for the sake of convenience of representation. The trocar 
and canula are to be introduced into the sac in the ordinary manner, and then made to pierce the walls again 
at the bottom part of the cavity. The canula is allowed to remain after the evacuation of the fluid, as seen in 
the drawing. It serves the part of a foreign body to excite adhesive inflammation in the sac, and discharges 
the fluid as it accumulates by the orifice in its side seen at Jig. 8, a. 

Fig- 5. — Extirpation of the thin reflected portion of the sac in cases of children. (Process of the Author.) — A 
puncture is made itito the sac with the ordinary thumb lancet. As the fluid escapes it bulges before it a fold of 
the serous tunic. This is to be seized with the forceps, drawn out as far as it will readily come, snipped half 
across at its base, and again drawn out and the process repeated till a considerable part of the serous lining 
is removed. 



SARCOCELE. 

Fig. 6. — Ligature of the arteries of the cord, proposed as a means of arresting the growth of a commencing sarcocele 
by causing atrophy of the organ. {Process of Maunoir.) — One of the spermatic arteries is represented tied — 
the other is raised on the grooved director, ready to be embraced by the li«ature. 

Fig. 7. — Castration; or, extirpation of the left testicle for sarcocele. — A longitudinal division having been made 
of (he coverings of the testicle, an assistant draws off one lip of the wound with the thumb and fore finger 
of each hand, while the surgeon loosens the attachments between the vaginal tunic and integuments with the 
knife. The cord is finally to be divided, and the organ detached as described in the text. 
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comparably superior to all the rest that it has completely supplanted 
their use. In thirty cases in which the author has employed it, it 
has proved completely successful, and without producing — except 
in one single instance where the tumour extended nearly to the knee, 
and was of many years standing — any results calculated to excite 
serious apprehensions. The tincture of iodine may be considered 
the only fluid capable of exciting the requisite degree of inflam- 
mation in the vaginal tunic without some risk of suppuration and 
gangrene. The manner of employing it is as follows. From three 
to four ounces of diluted tincture, according to the size of tumour, is 
to be placed at hand. The water is then to be evacuated by punc- 
ture, as in the palliative treatment. A caoutchouc bag, with a 
brass nozzle exactly fitted to the canula lodged in the puncture, 
is then emptied of air by pressure, and the nozzle introduced into 
the fluid, which will be sucked up by the elastic expansion of the 
walls of the bag. The surgeon then presses with the bag till the 
fluid appears at the mouth of the tube, and ascertaining positively 
that one end of the canula is still lodged in the cavity of the vagi- 
nal tunic, fits the nozzle into the free end of the canula, and forces 
the fluid by gentle pressure into the sac. If there is reason to fear 
that the vaginal tunic communicates with the peritoneum, either 
from a congenital defect, or in consequence of the distension of 
the lluid which in large hydrocele is sometimes found to dilate 
the inguinal canal, pressure should be made either with the fingers 
of an" assistant or a truss over the internal ring. After the fluid 
has remained for a minute in the sac, the bag should be allowed 
to expand to draw the fluid out, and allow of its being again in- 
jected. By distending the sac in this manner two or three times, 
and pressing with the fingers upon different parts of the scrotum, 
all the folds of the collapsed serous bag are brought into contact 
with the fluid. As soon as the patient begins to complain of some 
heat and shooting pain, the fluid maybe finally withdrawn by the 
bag. The canula is then removed, and the place of puncture 
covered with a small pledget. The sero-lymphatic effusion which 
results from the inflammation excited by the iodine, in the course 
of a day or two enlarges the tumour again to half or two-thirds of 
its former size. But the serum is speedily removed by absorption, 
and the lymph remaining unites the surfaces of the vaginal sac 
and effects a radical cure. If there is so much pain or inflamma- 
tion excited as to cause suffering, which is but seldom the case, 
the parts may be leeched and fomented. 

The following processes were formally much employed in the 
cure of hydrocele, though the greater success which has attended 
the iodine injections, has caused their nearly total abandonment. 

By excision. (PL LXII. fig. 2.) — The excision of a piece of the 
scrotum and vaginal tunic, is a practice noticed by Celsus and 
Abulcasis. With the exception of Dupuytrcn, it has been viewed 
with but little favour by modern surgeons. It is painful and liable 
to be followed by violent inflammation and sloughing. The mode 
of its performance will be sufficiently well understood by reference 
to the drawing. 

A modification of this operation has been successfully practised 
by Kinder Wood, which is entitled to much greater favour. It 
consists merely in making a puncture through the skin with a 
broad-shouldered lancet, drawing out the vaginal tunic, and ex- 
cising a portion of it with a pair of scissors. The author has in 
four instances operated successfully by a process (PL LXII. fig. 
79 



5,) nearly similar to this, in the hydrocele of children; but in one 
of the cases it was fouud necessary to repeat the operation. 

By incision. — This is also an old operation. It was the one very 
commonly employed, till the introduction by Sir James Earle of 
the principle of cure by injection. It, however, exposes the patient 
to pain and protracted suffering, and should only be practised, ac- 
cording to Sir A. Cooper, when the hydrocele is complicated with 
hernia, or with a suspicious state of the testicle, or, as mentioned 
by Mr. Curling, in cases (which are of but rare occurrence), where 
loose cartilages are found in the sac, like those of the bursal mem- 
branes. The skin and sac at the upper two-thirds of the tumour 
are to be laid open with the bistoury. Formerly flour was sprin- 
kled in the cavity of the sac, or a mesh of lint introduced, in order 
to excite sufficient inflammation to cause the obliteration of the 
sac by granulation. A simple poultice applied over the wound, 
as directed by Cooper, will, however, usually be found sufficient. 

Some practitioners have combined with the simple incision 
above described, the partial or complete excision of the loose 
portion of the tunica vaginalis. The results of this modified ope- 
ration are rather uncertain. It sometimes answers well — some- 
times is followed by violent inflammation, and in other instances 
fails to effect a cure. 

By tents and canulce. — This is an old operation, and was prac- 
tised by Sabatier, Boyer and Larrey. It consists in making a 
broad puncture into the tumour, and after evacuating the serum 
introducing a mesh of lint or a gum elastic canula, for the purpose 
of producing active inflammation of the serous tunic. 

Baudens (PL LXII. figs. 4, 8) has modified this process by 
covering a long needle (fig. 8, c, b) with a canula (a), pierced 
with a lateral orifice at its middle part. The little trocar is carried 
through the cavity of the tumour by making two punctures of the 
skin at the distance of an inch and a half apart. The stilet is then 
withdrawn, and the canula secured in its position by a thread 
passed from the two free extremities in the form of the figure 8. 
The fluid of the tumour enters through the lateral orifice of the 
canula, and flows from the lower end of the tube as shown in the 
drawing. In the course of six or eight days the fluid secreted from 
the vaginal tunic, makes its way round the sides of the canula. 
The canula may then be withdrawn, and a fistulous orifice will 
remain which, according to Baudens, will close up spontaneously 
at the end of eight days more, when the radical cure will be found 
complete. 

By the seton. — This process was brought particularly into notice 
by Pott. It consisted in tapping the tumour at its lower part with 
the ordinary canulated trocar. Through the canula of this instru- 
ment he next introduced the proper seton canula — a silver tube 
five inches long, which was pushed up till its point could be felt 
through the integuments at the upper part of the tumour. Through 
the seton canula a long-eyed stilet charged with the seton, was 
passed up and brought out through the integuments, bringing with 
it the seton. The second canula was then withdrawn and the 
seton alone left in the wound, where it was retained till it had ex- 
cited a sufficient degree of inflammation to cause the obliteration 
of the vaginal pouch. M. Laugier has recently modified the means 
of passing the seton. He employs the ordinary trocar and canula. 
He first passes the canula into the sac, then out through an oppo- 
site portion of the wall ; next he withdraws the stilet or trocar, 
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passes the seton by means of an eyed probe through the canula, 
and finally removes the canula, leaving the seton in place. 

The employment of the seton is occasionally followed by a pro- 
tracted, offensive suppurating discharge. It is, however, after 
injection, the process most commonly employed. In cases of 
children, when external stimulating applications failed to effect 
the absorption of the fluid, Sir A. Cooper introduced the seton 
with a common curved needle transversely across the tumour. 

Hydrocele of the Spermatic Cord. 
In this variety of hydrocele the tumour is of a more cylindrical 
shape than in the more common form just described; from the 
latter it may, however, readily be distinguished, as it is developed 
downwards towards the scrotum, and never, however great is the 
enlargement, draws the integuments over the penis to the same ex- 
tent. It might without care be mistaken for irreducible omental 
hernia, though the swelling is generally smoother and fluctuating, 
especially at its lower part. The diagnosis must be clearlvmade 
out in this affection before any operation can be warranted. The 
introduction of a seton, and the incision of the sac, are the pro- 
cesses generally resorted to for the cure. The author, however, 
has succeeded more satisfactorily in these cases by the use of the 
iodine injection — on one of which he has operated during the past 
winter at the Philadelphia Hospital. Great care, however, is re- 
quired in introducing the injection, to keep the canula from getting 
displaced from the sac, and in using but little force, for fear of 
rupturing the walls of the serous cyst, and fdling the surrounding 
cellular tissue. For fear of this result, no other fluid but the 
diluted iodine can be deemed appropriate, as this would be but 
little likely to produce serious inconvenience, even though it 
were left in the cellular structure. 

Encysted Hydrocele. 
This form of the disease, in which the fluid is collected in cysts 
or vesicles, maybe developed in the substance of the epididymis, 
between the tunica albuginea testis and its serous layer, or in the 
cellular structure of the spermatic cord. In the latter position we 
sometimes encounter a string or chaplet of separate cysts. These 
tumours, when so large as to produce inconvenience, are to be 
treated by simple puncture merely, by the seton, incision, or iodine 
injections. 

Hydrocele in the Child. — Congenital Hydrocele. 
Congenital hydrocele consists in the accumulation of serum in 
the vaginal tunic, before the peritoneal orifice of this passage has 
been closed at the internal ring. It is distinguished by the facility 
with which the fluid may be forced by pressure into the cavity of 
the abdomen. It may show itself at any period between birth and 
the sixth or eighth year. The pressure of the fluid into the abdo- 
men, and the nice adjustment of a common hernial truss, usually 
suffice for its cure. If it should not, the palliative cure by punc- 
ture might be tried, or the process of Kinder Wood as modified 
by the author. Desault and Velpeau have effected a cure in some 
instances by the process of injection, using the precaution to make 
pressure at the ring, in order to avoid the escape of the fluid into 
the cavity of the abdomen. In a young child this process fortu- 



nately is seldom needed, and would be attended with more or less 
danger. 

In many instances of hydrocele in children the peritoneal pas- 
sage will be found closed, and the tumour, corresponding in ap- 
pearance with that of the adult, requires the same method of treat- 
ment. The milder processes, however, that simply by puncture 
with the lancet, trocar, or acupuncture needle, and that by iodine 
injection, are chiefly relied on where the tumour cannot be dis- 
persed, as it frequently may be, by local applications. 

In four instances the author has employed with advantage the 
following process, which he has since discovered to be analogous 
in many respects to that of Kinder Wood. 

Process of the Author* — The swelling is to be punctured in 
front and below its middle with a broad thumb or abscess lancet. 
As the serum flows, a little pressure causes the thin serous tunic 
to protrude through the puncture in the form of a cyst. This is 
to be laid hold of with the forceps, and drawn out as far as it will 
yield. The lower half of the cyst next the skin is then to be 
divided with a pair of scissors; traction being again made upon 
the cyst, still more of its wall is to be drawn out and snipped in 
like manner as before with the scissors. By repeating this pro- 
cess, a large part of the loose vaginal tunic may be removed. 
The operation is attended with scarcely any pain, and the child 
may be allowed to run about as usual. 

Hydrocele in the female. — It may be well to observe here, that 
hydrocele is occasionally found in the female, either in the course 
of the round ligament or in the cellular substance of the labia 
majora. A case of the latter description I have had recently under 
charge at the Philadelphia Hospital. The evacuation of the fluid 
contents by puncture is usually attended with only temporary 
benefit. The injection with the diluted tincture of iodine, is the 
process principally to be relied on for the cure. 

SARCOCELE. 

This vague term is applied to any chronic degeneration of the 
testicle, whether tuberculous, syphilitic, or encephaloid — affections 
which are very different in their nature. The operations which 
have been employed in these cases, when all medical measures 
have proved unavailing, consist of ligature of the vessels of the 
testicle, and castration ; the latter being the only one that can with 
any confidence be relied on in unequivocal cancer. Though the 
nature of this work does not allow the author to enter into the 
particular study of these affections, it may be well to observe that 
the researches of modern pathologists have greatly narrowed the 
proportion of cases in which so serious an operation would be 
justifiable. 

Ligature of the spermatic vessels. (Process of Maunoir, PI. 
LXII. fig. 6.) — An incision an inch and a half long is to be made 
so as to expose the cord just below the external abdominal ring; 
the spermatic and other arterial branches of the cord are to be iso- 
lated by a careful dissection. Each artery is to be tied with two 
ligatures, and divided across. Maunoir also recommends the 
complete section of the cord after the ligature of the vessels, leav- 
ing the testicle in place, which subsequently becomes atrophied. 
This process, which appears to have been successful in some in- 
* Vide American Med. Library and Intelligencer, June, 1842. 
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stances, has not yet been sufficiently tested to entitle it to much 
consideration. 

Process of Morgan. — This consists merely in the excision of a 
portion of the vas deferens an inch or two long, and closing the 
wound by first intention, without disturbing the other vessels. 

Castration. 

This operation maybe divided into three periods — the division 
of the coverings, the dissection of the testicle, the division of the 
spermatic cord and the ligature of the vessels. The patient should 
be placed semi-recumbent on a table or a bed, with his legs sepa- 
rated and supported on a couple of stools. The hair should be 
shaved from the parts, and the rectum and bladder emptied prior 
to the operation. In cases of doubt as to the state of the testicle 
in hydro-sarcocele, a small exploratory incision may be made with 
the bistoury, to evacuate the fluid and determine the character of 
the glandular affection. 

Incision of the integuments. — The operator takes the scrotum in 
the palm of his left hand, and with the thumb and fingers stretches 
tense the coverings in front of the gland. These are now divided, 
with one stroke of the knife, from the external abdominal ring to 
the bottom of the scrotum. An incision to this extent is required 
partly for the convenient removal of all the diseased parts, and 
partly for the purpose of leaving no sac at the bottom of the pouch 
as a receptacle for pus. If any portion of the skin is diseased or 
even adherent in front of the gland, it is to be embraced by two 
elliptical incisions. Some of the branches of the external pudic 
arteries which are found enlarged, may require to be tied. 

Dissection of the testicle. — An assistant now grasps the skin of 
the scrotum, as shown in the drawing, and if possible everts or 
enucleates the testicle with its investing vaginal tunic. If the 
tumour is small, the attachments of the gland will be slight, and 
found at the posterior and inferior part of the scrotum. If the 
adhesion is more extensive, the surgeon draws the tumour to one 
side with his left hand, and detaches it upon the other with the 
knife, taking care to avoid cutting the urethra, the septum scroti, 
or the gland of the other side. An assistant next draws the tes- 
ticle in the opposite direction, and the surgeon, pressing down 
the margin of skin, loosens the remaining attachments with the 
knife. 

Division of the cord. — An assistant is now to sustain the weight 
of the tumour and prevent its dragging on the cord, while the 
surgeon raises and divides the cremaster muscle on the front of 

o 

the cord, and isolates the latter by passing his finger below it. 
Having ascertained that the disease has not extended beyond the 
point at which the cord is exposed, the surgeon either ties it firmly 
at once in a mass with a strong ligature and completes the opera- 
tion by dividing it below the ligature and detaching the tumour ; 
— or adopts the practice of Desault, and divides it obliquely over 
the finger little by little with the knife, pausing to take up sepa- 
rately each one of the arterial branches as they bleed; for if the cord 
were divided at a single stroke, it would be disposed to retract 
(and more especially if not well loosened from the cremaster) into 
the inguinal canal, so as to render it difficult to check the hemor- 
rhage from the divided vessels. The ligature of the cord in mass 
is more certain to prevent bleeding, and though it has been ob- 
jected to as more painful and more liable to be followed by tetanus, 



the author, after repeated trials of both processes, is disposed with 
Velpeau and Malgaigne to accord to it the preference. 

Many surgeons prefer to divide the cord previous to the isola- 
tion of the gland, as a means of diminishing the pain attendant on 
the operation. This is a practice that may be adopted at the will 
of the surgeon, when he is certain that the disease does not extend 
along the vas deferens or other constituents of the cord above the 
external ring. But when it becomes necessary, either by drawing 
it down or slitting up the tendon of the external oblique, to divide 
the cord above this point, or it is desirable to remove some of the 
glands in the vicinity of the root of the penis, the author has found 
it most advantageous to retain the testicle in connection with the 
cord. 

Dressing. — The ligatures of the cord are to be brought out at 
the upper angle of the wound. The divided arteries of the scro- 
tum should be tied and the threads brought out at the nearest 
point. A strip of oiled linen may be interposed between the lips 
at the inferior end of the incision, and the wound closed with a 
couple of sutures and one or two adhesive straps, supported with 
a compress and a ~| bandage. The patient is to be placed in bed, 
with his thighs and thorax in a flexed position. The sutures 
should be removed on the sixth or seventh day. The wound 
usually closes in the course of three or four weeks. In case a 
hernial tumour should unexpectedly be discovered behind the 
testicle, as in one or two instances has been the case, considerable 
embarrassment might arise, as the hernial contents, if not injured 
in the operation, would be liable to protrude after the division of 
the cord. When, therefore, the cord appears unusually large and 
tumid, the surgeon should examine it with particular attention 
previous to dividing it with the knife. A few cases are on record 
in which it has been found necessary to remove a testicle which 
had remained above the external ring — the principal peculiarity 
of the operation being that of beginning the operation higher up, 
and extending the incision through the tendon of the external ob- 
lique muscle. 

VARICOCELE AND CIRSOCELE. 

Varicocele consists in a varicose enlargement of the veins of the 
scrotum. Cirsocele is an analogous enlargement of the proper 
venous plexus of the cord, known under the name of corpus pampi- 
niforme. Though these affections are occasionally the source of 
much physical and moral suffering, they neither of them involve 
the risk of life. In a majority of cases the symptoms to which 
they give rise may to a great extent be palliated by the habitual 
use of a well-fitted inelastic suspensory truss, and it is only in in- 
stances where this simple contrivance fails to afford relief, that the 
attempt to effect a radical cure by bolder measures can be deemed 
justifiable, since the various processes by which the radical cure 
is achieved are, as experience shows, occasionally attended with 
more or less risk of phlebitis and atrophy of the gland. These 
several processes maybe arranged under four principal heads — l r 
division or excision of the veins; 2, ligature; 3, compression; 4, 
shortening of the scrotum. 

1. By division or excision. — This is an old process. Celsuscut 
down upon the veins, and, according to circumstances, either tied 
or extirpated the whole cluster of varicose vessels. This practice, 
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in which he was followed by most of the older surgeons, has been 
rejected by the modern. Sir Benj. Brodie, however, advises the 
division of the varicose vessels with the knife. He exposes them 
by an excision at the posterior part of the scrotum, and simply cuts 
them across with a sharp-pointed bistoury. The hemorrhage which 
follows is readily checked by cold applications, and the wound is 
left open to allow the blood to escape. .Some inflammation and 
swelling, but no serious symptoms, according to this surgeon, follow 
the operation. 

2. By ligature. — The old practice of cutting down upon the 
vessels for the purpose of tying them has long been abandoned, in 
consequence of its liability to be followed by phlebitis, which 
under such circumstances has been the cause of death. Various 
ingenious processes have latterly been devised for applying the 
ligature so as to diminish this risk. Most of those, indeed, resorted 
to for varicose veins of the leg, have been tried upon the veins of 
the cord. 

Process of Davat. — This surgeon first proposed to pass a needle 
or pin under the veins, (between them and the vas deferens) — 
strangulating them by surrounding the pin wilh a thread, as de- 
scribed in the operation for varicose veins of the leg. The vas 
deferens, in consequence of its wiry hardness, can usually be readily 
distinguished from the veins, and should be carefully separated. 
Where it cannot be so distinguished, the operation by subcutaneous 
ligature of the veins should he altogether abandoned, as the en- 
closure of the vas deferens in the loop would almost certainly in- 
volve the loss of the testicle, by atrophy or suppuration. The 
process of Davat, however, is not found so well suited to the veins 
of the scrotum as to those of the leg. 

Process of Reynaud. — This surgeon separates the spermatic 
nerves and vessels from the vas deferens with the thumb and fin- 
gers of the left hand, and between them passes a waxed thread 
with a needle, through the two sides of the fold of skin. When the 
fold is relaxed, the places of puncture should appear about an 
inch apart. The two ends of the thread are then tied in a bow 
knot over a short but thick cylinder of linen, so that the compres- 
sion may be subsequently increased or relaxed at the will of the 
surgeon. A simple compress laid over the apparatus is all the 
dressing required. If much pain or inflammation immediately 
follow, the thread may be slightly loosened. This, however, is 
seldom requisite. The thread is to be successively tightened at 
intervals of two or three days. In the course of fifteen or twenty 
days the vessels and nerves of the cord are usually found divided. 
The thread is then to be withdrawn, and the portion of skin in- 
cluded between the punctures severed with the knife. M. Vidal 
has modified this process by substituting in place of the thread a 
silver wire, which he merely twists over the cylinder. 

Process of Ricord. Subcutaneous operation. — The loop of a 
double ligature is carried with a lance-pointed needle between the 
veins and the vas deferens, as in the process just described. A 
needle charged with another double ligature is then entered from 
the puncture last made, and brought out at the first place of punc- 
ture of the skin, but passing so as to lodge the second ligature 
between the veins of the cord and the sJcin. The loose ends of 
each ligature are then passed through the corresponding loop of 
the other, which is lodged in the same place of puncture. The 
ends are then drawn in opposite directions ; the loops slide in 



through the cutaneous punctures, and all the constituents of the 
cord, with the exception of the vas deferens, are constricted be- 
tween them. The constriction is kept up and gradually increased 
from time to time by a sort of tourniquet shaped like a horse-shoe, 
over the ends of which the threads are brought up to avoid the 
strangulation of the skin intermediate to the places of puncture. 
At the end of from ten to twenty days the ligatures are found to 
move freely from side to side, and may be withdrawn. 

Modification of this subcutaneous process by the Author. — In 
four instances I have employed with success the following pro- 
cess, described in the Philadelphia Medical Examiner for March 
4, 1843. " Previous to the operation, the patient is to be directed 
to walk about for an hour or two with the scrotum unsupported, 
so as to cause an accumulation of blood in the enlarged veins. 
He is to be seated on the side of his bed, with the legs separated. 
The thumb and fore finger of the left hand are then to be pressed 
in, so as to lift up the enlarged veins, and thus separate them 
from the vas deferens. This duct is readily distinguished by its 
hard and wiry feel, and is to be pressed off with the nail of the left 
fore finger towards the os pubis. A long, round, lancet-pointed 
needle, curved near the point like that of the sail-makers, and 
threaded with a piece of fine but strong hempen twine passed 
double through the eye, is then carried between the bundle of 
veins and the vas deferens ; entering it on the side of the thumb, 
and bringing out the point against the pulpy portion of the finger. 
The loop of the double ligature is to be detached from the needle ; 
the ligature being left in the track of the wound. The needle, 
without being threaded, is again to be entered through the same 
orifice of the skin as before, but carried this time between the 
skin of the scrotum and the veins of the cord, and its point brought 
out through the other puncture made in the skin on the side next 
the pubis. To facilitate this step, the skin should be lightly raised 
up from above the veins with the thumb and finger. If there be 
any enlargement of the subcutaneous veins of the front part of 
the scrotum, as there was in one of my cases, I carry the point of 
the needle so as to scrape the under surface of the skin, and get 
it in front of these veins. The needle is now to be left in the 
wound. I manage to have the place of entry of the needle lower 
than its place of exit ; so that the point of the instrument, which 
should be pushed well through, may lie undisturbed, without 
pressing over the root of the penis. The course of the instrument 
across the cord will be, therefore, rather diagonal than transverse. 
The loop of the ligature (which lies next the pubis) is now to be 
thrown over the point of the needle. Traction is next to be made 
upon the other side, upon the loose ends of the ligature, so as to 
draw the loop along the needle, through the orifice in the skin. 
One tail of the ligature is now to be drawn out for four inches, 
so as to shift the portion of the thread forming the loop over the 
needle, for fear that this might have been cut by the point or edge 
of the needle, so as to break when subsequently knotted. The 
loose ends of the ligature are then to be tied with a single knot 
over the shank of the needle; this is to be drawn as tightly as 
possible, so as to completely strangulate the veins of the cord, 
which will be thus enclosed by the double ligature on its back 
part, and the needle in front. To make the strangulation more 
effectual, the two ends of the loop thus formed over the needle 
may be slid towards each other, by pressure through the skin, 
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and the knot again tightened. This step is followed by severe 
pain, which gradually diminishes, and at the end of half an hour 
ceases almost entirely. To be able to tighten the ligature again 
at the end of two or three days, when it will be found loosened by 
having partially cut through the compressed mass of veins, I slide 
an oblong piece of sole leather pierced in the centre and notched 
at the ends, over the heel of the needle, and make a firm double 
bow knot of the ligature above it. The point of the needle is to 
be sheathed in a small cork, and a compress placed below it to 
prevent its worrying the skin. A piece of thick tape is to be 
passed through the eye of the needle and knotted, in order to 
prevent the needle, when it becomes loosened by suppuration, 
from being pressed through the hole in the leather by the move- 
ments of the thigh, so as to detach the loop. The scrotum is to 
be slightly supported by a couple of silk handkerchiefs, folded, and 
placed below it. No dressing is required. If neuralgic pains 
arise, they are to be soothed by hot fomentations, and the admi- 
nistration of anodynes. I untie the ligature over the leather every 
third day for three successive periods, tightening it again as much 
as possible at each time. On the eleventh I remove the needle; 
the loop, which is then left detached, and will be found but small 
from the successive tightenings, is at the same time withdrawn. 
Above the place of the ligature, the condition of the cord will be 
found perfectly natural ; below it will be found a hardened mass 
of the size of a walnut, formed by the effusion of lymph, between, 
and in all probability in the cavities of the veins, causing their 
complete obliteration. The pain attending this process of cure is 
but trifling, except at the periods when the loop is tightened. 
There is no injury done to the integument, such as to leave an 
obvious scar after the cure is completed, for the needle, if intro 
duced in the manner I have mentioned, lies so completely at rest, 
as to cut but very slightly at the places of puncture ; and as it 
makes no pressure in the downward direction, cannot by any pos- 
sibility impair the integrity of the vas deferens. After the with- 
drawal of the needle, a light poultice may be laid for a few days 
over the part, to promote suppuration from the points of puncture, 
and to facilitate the resolution of the tumour left — a result which 
is quickly effected. 

"The advantages of this method of operation will, I think, be 
found sufficient to recommend it to the notice of practitioners. 
The plan of cure recommended by Sir A. Cooper, which involves 
the excision of a part of the scrotum, is severe, dangerous, and 
frequently inefficacious. The methods of Brcschet and Ricord 
are complicated by the use of a cumbersome apparatus. That of 
Reynaud is attended with a division of the integuments, which 
leaves, like the three former, a permanent cicatrix, and the modi- 
fication of this, as suggested by M. Vidal, appears by no means 
free from objections. 

" By the modification which I have proposed, it is possible at 
any moment, in case the strangulation of the veins and'nerves of 
the cord should give rise to obstinate neuralgic pains or retention 
of urine, to relieve the patient by slackening temporarily the liga- 
ture, and to shorten the period of treatment by removing the 
ligature, when the effusion of lymph has completely obliterated 
the diseased veins, without waiting for it to cut entirely through 
the enclosed parts. But should it be deemed necessary in certain 
extreme cases to have this division effected, thereby to present 
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an additional obstacle to the return of the disease, as when the 
effusion of lymph does not seem sufficiently abundant, we can 
accomplish the result the more readily by this method, which 
gives us the power to tighten the loop from time to time, in pro- 
portion as it becomes loosened. 

" By keeping the cavity of the veins in the grasp of the liga- 
ture thus constantly closed, the risk of purulent absorption from 
the veins below is greatly diminished, if not entirely removed ; 
for the constituents of the cord above the site of the operation 
are scarcely at all affected. The details of the operation are 
given for the left side, for it is upon that, almost exclusively, that 
the disease is found to exist, in consequence, it is most probable, 
of the entry of the left spermatic veins into the emulgent at a 
right angle to the course of the latter; while those of the right 
open into the vena cava nearly parallel with the direction of that 
vessel." 

3. By compression. (PI. LXIII. fig. 5.) — This has been thought 
by some a safer means of obliterating the veins than either of the 
foregoing, inasmuch as the risk of phlebitis is diminished, by the 
instruments employed not being brought in immediate contact 
with the coats of the veins. The following method was devised 
by M. Breschet for this object. A pair of forceps, well padded, 
the construction of which is shown in the drawing, is to be tight- 
ened with a screw over an elevated fold of skin which includes 
the enlarged veins, so as to force the sides of the vessels together, 
and cause the obliteration of their cavities by the coagulation of 
their contents, and the inflammation which the pressure develops. 
Before the application of the instrument, the patient should take 
a warm bath, or walk about with the scrotum unsupported, to 
allow the veins to become distended, as they will in this state be 
better retained within the grasp of the forceps. Two of these 
instruments will usually be required. They should be applied 
transversely over the scrotum, but so as not to include the septum 
scroti nor the vas deferens, which should be carefully held out of 
the way by an assistant. The instrument is to rest over the scro- 
tum upon a pad of lint or a light compress, and be supported by 
some adhesive straps attached to the abdomen. This operation, 
though protracted, causes little pain. The compression is to be 
gradually increased from time to time, till it transforms the parts 
embraced into a dry, thin, parchment-like eschar. The ulcer 
which follows the detachment of the slough usually cicatrizes in 
a short time. 

Ji new and singular method of effecting a cure by compression 
has recently been proposed, but which has not as yet been suffi- 
ciently tested to entitle it to much consideration. It consists in 
wearing a truss, so constructed as to exert a constant pressure 
upon the spermatic vessels just below the abdominal ring. It is 
said that the varicose veins, which enlarge by a slight pressure 
against the abdominal ring — a circumstance that enables us to dis- 
tinguish varicocele from hernia — become actually diminished in size 
under firm and constant pressure. If this effect should be owing 
to the obstruction of the spermatic arteries by the pressure, it 
would be a question whether it would not be safer and attended 
with less risk to the spermatic duct, to cut down upon and tie the 
spermatic arteries, as practised in these cases by Maunoir and 
Amussat. 

4. Shoi-tening of the scrotum. — The only object of this process 
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is to diminish the dimensions of the scrotum, as to make it serve 
the part of a suspensory bandage. The following operation was 
devised for this purpose by Sir A. Cooper, but it has been and 
probably will be followed but little by any other surgeon, since 
nearly as good palliative results may be attained through the use 
of the ordinary bag truss. It consists in drawing out the relaxed 
part of the scrotum with the left hand, and removing it with the 
knife or scissors; the testicle being protected from injury by an 
assistant who draws it up towards the external abdominal ring. 
The bleeding vessels are next secured, and the wound closed by 
sutures. A suspensory truss is then applied, and the patient con- 
fined to his bed for a week or ten days. 

Dr. J. Watson* has recommended that the piece removed, in- 
stead of being transverse, should correspond in its long diameter 
with the direction of the cord. 

Process of Lehman. — This consists in invaginating a portion of 
the scrotum on the finger, and fastening it by sutures at the abdomi- 
nal ring, as in Gerdv's operation for the radical cure of hernia. 
It is, however, but little to be relied on. 

Process of Wormald. — This process is at least ingenious and 
simple, and is said to have been attended with benefit. It consists 
in drawing the lower and loose part of the scrotum through a ring 
of soft silver wire, an inch in diameter, well padded, and covered 
with wash leather. The sides of the ring are then pressed together, 
so as to prevent the included portion from escaping, and thus give 
permanent support to the dilated mass of veins. The ring should 
be constantly worn during the day, and laid aside at night. 

OPERATIONS UPON THE PENIS. 

These comprise operations for Phimosis, Paraphimosis, Cancer, 
Hypospadias, and Epispadias. 

FOR PHIMOSIS. 

This affection may be either congenital, or acquired as the result 
of gonorrhceal inflammation or preputial chancres. In the former 
* Amer. Journ. Med. Sciences, Oct., 1845. 



case it is termed natural, in the latter preternatural phimosis. The 
latter, whilst in its recent or forming state, I have sometimes been 
able to retrieve by keeping the surface of the part for some time im- 
bued with an ointment composed of equal parts of extract of bella- 
donna and mercurial ointment, with the addition of a little cam- 
phor. The operations for the relief of this affection consist of 
incision, excision, and circumcision. 

Of incision. — This is but a simple operation. A grooved 
director is to be passed between the prepuce and the glans, up to 
the collum of the penis. Along this the surgeon glides a straight 
sharp-pointed bistoury, pierces the upper part of the prepuce, and 
divides it from within outwards to its free border. An assistant, 
previous to the incision, should draw the skin of the penis back- 
wards, so as to prevent the division of the integuments to an un- 
necessary extent. The mucous membrane is found divided to a 
less extent than the skin, and requires to be opened further with 
the scissors. A large open wound results, which may be dimin- 
ished by stitchingtogether the edges of the skin and mucous mem- 
brane. By the ordinary process, the section is made over the 
upper surface of the glans. This, however, leaves two flapping 
dog's-ear-like appendages, which will in many cases require to be 
subsequently excised. As a means of rendering the deformity less 
obvious, J. Cloquet directs the incision to be made on the under 
surface of the glans by the side of the frenum. In introducing the 
director for this object, care must be observed that it does not pass 
into the urethral orifice, the wall of which has, in some instances, 
been split with the bistoury in the operation. When the margin 
only of the mucous membrane is thickened, the process of Cul- 
lerier and Coster, which consists merely in introducing a probe- 
pointed bistoury, so as to nick the margin at several points at 
equal distances from each other, and thus unbridle the orifice, 
may be found to answer. 

By excision. Process of Lisfranc. — This consists in the removal 
of a semilunar portion of the prepuce from over the dorsum of the 
glans, with a pair of strong sharp scissors curved on the flat. The 
top of the piece removed should correspond with the middle por- 
tion of the glans. 
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Fig. 1. — Appearance of the penis in a case of hypospadias, in which the urethra opened by a longitudinal slit 

immediately in front of the scrotum. No urethral canal existed in front of this abnormal orifice. The penis 

was held bent downwards by the contracted skin of the scrotum. 
Fig. 2. — Operation for the cure of the deformity shown in fig. 1. — A transverse incision is made in front of the skin 

of the scrotum, for the purpose of dividing the contracted tissues, and allowing of the straightening of the penis. 

A trocar and canula has been passed from the fistulous orifice under the skin to the apex of the glans in order 

to form a new urethral passage. 
Fig. 3. — In this figure the steps subsequent to the operation in fig. 2, are shown. The edges of the fistulous orifice 

have been made raw and closed as well as the transverse wound with two points of the hare-lip suture, over a 

sound, left in the passage to preserve it patulous. 

Fig. 4. Amputation of the penis for cancer. 

Fig. 5. — Operation for varicocele. (Process of Breschet.) 

(A). The peculiar forceps devised by this surgeon for the cure of varicocele. They are shown applied at two 

different points of the scrotum, so as to embrace the skin and the bundle of varicose vessels raised with it. 

A compress is interposed between the skin and the instrument, the blades of which are tightened by a couple 

of screws. 
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Process of the Author. — Having in the operation for phimosis 
usually found the mucous membrane thickened, rigid, and short- 
ened, so as to be deprived of its natural degree of elasticity, I 
have within a few years past been in the habit of performing the 
following operation, which has furnished results infinitely supe- 
rior to any with which I am acquainted. Three of these operations 
were performed before the class of the Philadelphia Hospital during 
the winter of 1844-5. The patient is to be seated upon a chair 
or on the end of a table, with his legs separated and supported 
by a couple of stools. An assistant supports the organ and draws 
back the prepuce, so as to distend its narrowed orifice as much as 
possible against the end of the glans. With a pair of straight, 
sharp, strong, but blunt-pointed scissors, one blade of which is 
passed between the glans and the prepuce, I excise a \ shaped 
piece at two cuts over the dorsum of the organ. The base of the 
piece corresponds with the orifice, and should be left as broad 
as the orifice will admit; the apex should reach to the middle 
of the glans, and the incision extend through the skin and mucous 
membrane. On the removal of the piece, the assistant draws 
the skin back as far as possible; to this no resistance is now 
offered, unless there should be some adhesions between the glans 
and prepuce that require division. The rigid mucous membrane 
will be left covering the base of the glans ; it is to be opened from 
the top of the \ incision up to the corona, and each segment of 
it raised separately with the forceps, and clipped away at a single 
running stroke with a pair of curved scissors completely down to 
the side of the frenum, leaving of it nothing but a narrow rim a line 
in breadth at the point at which it is reflected over the glans. The 
flaky secretion usually observed in these cases over the glans, is to 
be washed away. The assistant still retains the divided skin of 
the prepuce inverted over the body of the organ, while the sur- 
geon introduces with a delicate needle three slender silk ligatures 
on either side of the glans, each one passing through the rim of 
mucous membrane left and the margin of the divided skin. The 
complete success of the operation depends on the nice adjustment 
of the sutures. The object of them is to invert the skin and 
make it serve the place of the thickened mucous membrane which 
has been removed, and at the same time draw the divided edges 
of the dorsal portion of the prepuce, which is loose and movable, 
downwards towards the glans, so as to give to the orifice at once 
its natural rounded appearance. This is effected by introducing 
the two lower sutures through the mucous rim close to the frenum, 
and carrying the threads obliquely upwards, passing them next 
through the edge of the skin at the distance of a quarter or three- 
eighths of an inch from the frenum. The two middle threads are 
to be attached on either side to the mucous rim at the junction of 
the lower with the upper two-thirds of the gland, and to the skin 
at the same degree of obliquity with the first. The two upper 
threads pass from the mucous rim at the junction of the upper 
third with the lower two-thirds of the gland, to the skin, about a 
quarter of an inch on either side of the middle line on the dorsum 
of the penis. The two lower threads are to be tied first, and the 
others in succession, and all the ends cut off close to the knot. The 
cut margins of the skin and mucous membrane are now brought 
in apposition. The surgeon rolls the prepuce with his thumb and 
finger over the glans, and the operation is completed. In case the 
rules just given are closely followed, no raw surface will be pre- 



sented, and the orifice — which will be from half to five-eighths of 
an inch in diameter — will appear at once almost perfectly natural. 
No dressing will be required except keeping the parts wetted with 
a cold lotion, as a measure of precaution against erections. Union 
takes place by first intention, and will in four or five days be found 
complete. The prepuce may then be inverted, and the ligatures, if 
not already detached, cut and withdrawn ; previous to this period 
the parts should not be disturbed. If the lower thread be not ad- 
justed as above directed, a pouch of skin may be formed by the side 
of the frenum which will be distended by an albuminous effusion. 
In one of the instances in which I performed the operation during 
the past winter, such a result followed. It is, however, a circum- 
stance of little moment, as the tumour to which it gives rise is in 
a little time removed by the absorbents. In cases where the ori- 
fice of the phimosis is too narrow to give a base to the \ shaped 
piece, it should be dilated by a slight incision on either side. I 
have, however, under such circumstances, succeeded nearly as 
well by simply making a vertical incision over the dorsum ; though 
it then becomes necessary in excising the mucous membrane" to clip 
away with it the entire fold which it forms with the skin by the 
side of the frenum. 

This operation of the author will be found suited to almost any 
form of natural phimosis, and is certainly the one attended with 
the least amount of suffering, and the most speedy cure. In pre- 
ternatural phimosis, where the margin of the prepuce forms a 
hardened ring, the following process will be found the most ap- 
propriate. 

Circumcision. Process of Ricord. — This consists in the ampu- 
tation of the prepuce, by a slight modification of the rite as prac- 
tised by the Jews. Ricord directs the prepuce to be drawn for- 
wards, and the line of incision to be traced with ink or nitrate of 
silver. Then relaxing the hold of the prepuce, the surgeon is to 
notice whether the line for the incision falls too far behind the co- 
rona. Having determined the proper line, the prepuce is again 
drawn in front, and grasped between the blades or handles of a 
pair of long forceps, which should rest against and be parallel 
with the face of the glans. The part in front of the instrument is 
to be shaved off at one stroke with the bistoury. The skin is then 
to be retracted, and the mucous membrane slit up to the corona 
and excised with the scissors at its line of attachment to the glans, 
as in the process just described, except that it is necessary in this 
operation to clip away also the fold of the frenum. No sutures 
are directed by Ricord, but the cure will be considerably accele- 
rated by attaching the skin to the margin of the mucous membrane 
by five or six stitches. The parts are to be kept wetted with a 
cold lotion, and the patient should be put under the occasional use 
of camphor and opium, to prevent the occurrence of erections. 

In dissecting the parts in these cases, I have commonly found 
the mucous membrane so thick and unyielding, as to feel when 
grasped between the thumb and finger like a fibrous cord, and so 
inextensible that all the elongation of the prepuce by traction in 
front of the glans, is made by the inversion of the proper skin of 
the penis. In consequence of this, if the operator simply grasps 
the end of the prepuce within the thumb and finger, draws it in 
front, and then applies the forceps and amputates the part before 
the instrument, he will in some cases find that he has merely 
skinned the penis behind the glans. To obviate this risk, I consider 
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it better, though somewhat more painful, to draw the prepuce for- 
wards by a couple of small hooks inserted into the skin near its 
junction with the mucous membrane. 

PARAPHIMOSIS. 

This is a more troublesome and more serious affection than the 
preceding, and consists commonly in the strangulation of the glans, 
when in cases of phimosis the narrow orifice of the prepuce has 
been retracted at d become fixed behind the corona. If relief be 
not speedily afforded, there will in many cases be imminent risk 
of mortification of the glans. In recent cases the glans may be 
readily reduced by first pressing it steadily and firmly for some 
time between the thumb and fingers of one hand, so as to diminish 
its size by emptying its swollen vessels, and then grasping the 
organ with the other hand behind the place of constriction so as 
to make pressure in opposite directions. If this process does not 
prove successful, the integument of the penis may be embraced 
behiiftthe place of strangulation between the index and middle 
finger of each hand, and drawn forwards while the two thumbs 
make pressure backwards upon the glans. In case of failure by 
this means, a stream of cold water may for some time be poured 
upon the part, some punctures made in the prepuce to diminish 
the cedematous swelling, and the processes again repeated. The 
use of the belladonna ointment, referred to under the head of 
phimosis, is said to have been attended with advantage in this 
affection. In some instances it may become necessary to relieve 
the stricture with the knife by one of the following processes. 

Process of Hunter. — Draw the skin on the two sides away from 
the stricture so as to expose it fairly, and divide it by passing un- 
der its edge a sharp-pointed curved bistoury with its back to the 
glans. The incision has in some cases to be repeated at several 
points. This is not always easily accomplished, in consequence of 
the bulging crown of the swelled glans. I have in one instance 
succeeded completely in relieving the strangulation by this pro- 
cess, making use, however, of a dull pointed tenotome which I in- 
sinuated at several points between the body of the organ and the 
band. The parts were notwithstanding, in consequence of their 
infiltration, a long time in assuming their natural aspect. 

Process of M. Velpeau. This surgeon divides the stricture 
from the cutaneous surface. He draws the skin of the penis 
backwards toward the pubis, while an assistant endeavours to 
revert the tumid mass forward, so as to render conspicuous the 
circular band of fibres that causes the strangulation. This band 
is to be divided at several points, by punctures through the skin 
with the point of the bistoury, which is to be held like a pen. 
The author of this process speaks highly of its advantages. 

Process of Richter. — This consists in raising a fold of skin 
behind the stricture with a pair of forceps, incising the fold, and 
introducing from the opening a grooved director strongly curved 
at the end, under the margin of the narrowed prepuce, which is 
then to be divided with a knife run along the groove. Even 
after the strangulation is relieved by the division of the stricture, 
it will in many cases be found difficult to bringdown the fore- 
skin, in consequence of the distension of its cellular structure 
by a consistent albuminous effusion. I have, under such circum- 
stances, as well as in the simpler forms of the disease in children, 



found warm fomentations highly advantageous in soothing and 
relaxing the parts, and gradually rendering the prepuce movable. 
When paraphimosis has been suddenly developed in gonor- 
rhoea, as a consequence of acute oedema of the lower part of the 
prepuce, active antiphlogistic measures, with warm mucilaginous 
applications to the part, have in my hands sufficed in a short 
time for the cure. 

CANCER OF THE PEWS. 

When the prepuce merely is affected with cancer, the swelling 
of its loose cellular structure pushes the glands backwards, so that 
at first sight the body of the organ appears involved. It has been 
asserted by Callisen and Lisfranc, that cancer of this organ usually 
commences in the integuments, and remains so long without in- 
volving the fibrous involucrum, as to enable the surgeon in some 
instances to extirpate the disease by the following process, without 
shortening the essential structure of the penis. But under any 
circumstances the operation for genuine cancer of the penis is, 
from the rapidity with which the glands of the groin and pelvis 
become involved, according to the experience of the author, one 
of the most discouraging in surgery. 

Process of Lisfranc. — When the cancer is seated at the end of 
the penis, a longitudinal incision is to be carefully made over the 
back of the organ, through the whole extent of the affected por- 
tion, down to the involucrum. If the involucrum is not involved, 
the diseased tegumentary layers merely are to be dissected off. If 
there are any suspicious points upon the involucrum, they are to 
be raised with the hook or forceps and carefully shaved away. 
If the body of the organ is invaded by the disease, it is necessary 
to resort to amputation. 

imputation. (PL. LXIII. fig. 4.) — This operation is chiefly 
required in cases of # cancer, though it has in some few instances 
been deemed necessary for aneurism of the cavernous structure, 
and in instances of gangrene. In consequence of the great exten- 
sibility of the integuments of the part, and the tendency of the 
cavernous body to retract after division, the common rule in am- 
putation of saving as much of the skin as possible, does not apply 
here, it being found most advantageous to divide both structures 
upon the same level. 

Various processes have been devised, but the following will be 
found the most appropriate. An assistant, standing behind the 
patient, grasps the penis near its root between his thumb and 
finger, so as to compress its vessels. The surgeon takes in his 
left hand the diseased extremity of the organ, which should be 
covered with a piece of linen, and with a long-bladed bistoury in 
his right divides the skin immediately behind the limits of the 
disease. He then examines carefully into the condition of the 
body of the organ which is now exposed, and divides it as far for- 
wards as the affection will admit, with one stroke of the knife, from 
below upwards. The divided arteries — the dorsal and cavern- 
ous of either side — are now to be drawn out and secured as under 
ordinary circumstances. Cold applications and slight compression 
will usually suffice to check the oozing from the spongy structure. 
A flexible gum catheter should be introduced into the bladder, 
for the double purpose of preventing the narrowing or closure of 
the urethral orifice, and keeping the urine from coming in contact 
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with the wound. The catheter is to be secured in its place with 
tapes, and the skin merely drawn over the stump and retained in 
place by two adhesive straps crossed in front. 

HYPOSPADIAS. 

This consists in a congenital malformation of the urethra, in 
which the canal opens, at some point on the under surface of the 
urethra before it reaches the glands. There are three varieties of 
this affection: — 1, when the abnormal orifice is found behind the 
frenum, the fossa naviculars opening directly on the surface, the 
prepuce being cleft back beyond this pouch ; 2, one in which the 
urethra opens at some point between the fossa naviculars and the 
scrotum ; and, 3, when the scrotum is split in the median line, so 
as to form two portions like the labia majora of the female,- and 
the urethra opens at the bottom of the fissure. The first two 
varieties alone afford any prospect of relief by operation. 

First variety. — This is the one by far most frequently observed. 
It is seldom that any operation is called for merely on account of 
the shortening of the urethra ; and such as have been proposed — 
the perforation of the under part of the glans with a trocar, re- 
taining a catheter in the passage till the abnormal orifice can be 
made to close — or the splitting of the glans from the orifice out- 
wards, and uniting the margins of the incision over a catheter 
introduced into the bladder — afford but little prospect of improving 
the patient's condition. In some instances, however, in conse- 
quence of the relative shortness of the corpus spongiosum com- 
pared with the cavernous body, the glans in erection is bent 
downwards at an angle so as to form a club-shaped extremity, 
thus rendering the subject of the defect virtually impotent. A 
deformity of this description was remedied by Dr. Physick by the 
removal of a wedge-shaped piece from the back of the corpus 
cavernosum by two sloping cuts with a razor. During the pre- 
ceding winter I have, with the assistance of Professor Horner, 
been, in a case of much interest, completely successful in re- 
lieving a similar deformity by the following operation. 

In the case alluded to the curvature was abruptly made just 
behind the junction of the glans with the point of the cavernous 
body. On a close examination of the organ it was found that it 
would be necessary, in order to raise the face of the depressed 
glans up to the level of the dorsal line of the cavernous body, to 
remove from the latter a wedge-shaped piece which should have 
the breadth of an inch upon the upper surface of the organ. As 
the glans receives its blood in a great degree from the arteries 
which advance to it along the corpus spongiosum, it was but little 
likely that its vitality would be endangered by the operation. The 
patient was sealed in a chair. A longitudinal fold of the integu- 
ments was raised over the dorsum, and divided transversely by a 
bistoury entered at its base, about half an inch behind the corona. 
The divided portions of the integuments were then separated so 
as to expose the cavernous body. The cavernous body was next 
flattened by being grasped transversely with the thumb and 
finger, and a straight sharp-pointed bistoury passed across it at 
a distance of about a fourth of its thickness above the corpus 
spongiosum, and about three-quarters of an inch behind the glans. 
The bistoury by a sawing movement was then carried upwards 
and backwards in a slanting direction, so as to make the first 
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sloping cut on the side next the root of the penis. The bistoury 
was dropped again into the bottom of the incision, and a second 
sloping cut made obliquely forwards and upwards, coming out a 
little behind the glans. In making the last section the edges of 
the divided corpus cavernosum were steadied by a couple of pairs 
of forceps. Little bleeding took place, and that chiefly from the 
vessels of the divided prepuce. The glans was now raised, and 
it was found necessary to remove a thin slice more from the back 
of the corpus cavernosum, to give the organ its exactly natural 
form. The edges of the section of the corpus cavernosum were 
kept in apposition by three sutures on either side. The wound 
of the prepuce was closed in like manner. The organ was then 
placed in a hollow splint well padded, and secured in its position 
by a few light turns of a roller, and kept wetted with a cold astring- 
ent lotion containing some laudanum. At the close of the third 
day the dressing was removed. The wound of the corpu-; caver- 
nosum appeared to have united by first intention. The prepuce, 
which was congenitally deficient at its lower portion, and had 
been deprived to a considerable extent of its vessels by the inci- 
sion of the integuments, was found ununited, oedematous, and dark 
coloured on its middle line. In the course of three weeks the 
cure was complete ; its protraction to this period being owing 
chiefly to the separation of a slough on the upper surface of the 
prepuce, which did not, however, extend to the mucous mem- 
brane, and was in the end even beneficial in reducing the ex- 
cessive dimensions of the prepuce. The glans penis at no time 
suffered either by a diminution in its supply of blood or nervous 
influence. The risk of gangrene of the prepuce might readily in 
a similar case be avoided by dividing the integuments on the side 
of the organ, and loosening the prepuce so as to turn it backwards 
and uncover the corpus cavernosum — a plan which* I had first 
proposed in this case, but for various reasons was induced to 
change. 

Second variety. — In these cases the portion of the urethral canal 
in front of the abnormal orifice is usually imperforate ; though 
in some instances it may be found, even when the opening is far 
back, as in the case of a soldier reported by Marestin, that the 
canal is continuous up to the glans, terminating there in a cul-de- 
sac. In cases of the latter sort, a cure may be effected by the 
following process. 

Process of Marestin. — This surgeon introduced a probe from 
the congenital orifice which existed in the perineum, and found 
the urethral passage obliterated at its extremity merely by a 
fleshy septum. He cut through the septum upon the end of the 
probe, and introduced a catheter into the bladder. The edges of 
the perineal orifice were then excised, and united by the hare-lip 
suture.* 

In instances of this second variety of hypospadias, where the 
urethra is completely obliterated between the abnormal orifice 
and the end of the glans, the cure may be attempted by the pro- 
cess shown at Plate LXIII. figs. 2, 3, which was found successful 
in a case communicated to M. Bourgery by M. D'Aremberg, 
where the urethra opened by a cleft, half an inch long in front of 
the scrotum, through some thickened integuments which acted 

* If the urethra in the infant be found simply imperforate, as sometimes hap- 
pens, it may readily be opened by a puncture with a bistoury when distended with 
urine. 
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as a bridle in keeping the penis drawn downwards. The mode 
of operation will be well understood by reference to the plate. 

Dr. J. P. Mettauer, of Virginia, has recently reported the cure 
of a highly interesting and complicated case of hypospadias of the 
second variety. The penis was of unusual length ; the anterior 
three-fifths of it consisted of the integuments, the glans, and an 
expanded and non-erectile portion of the urethra capable of con- 
taining two ounces of fluid which was appended to an erectile 
stump forming the posterior two-fifths of the free portion of the 
organ. The first step of the process consisted in laying open the 
pouch of the urethra on the rapheal line, removing from the inte- 
rior of the cavity a belt seven lines in width, consisting merely 
of the urethral wall, immediately behind the base of the glans. A 
similar belt was then removed immediately in front of the end of 
the erectile stump. Upon the end of this stump, which was care- 
fully denuded, the glans was transplanted and attached by " eight 
points of the glover's suture." On the third day union had taken 
place between the glans and the stump. The unsightly fold of 
integuments left by the shortening of the organ in thus transpos- 
ing the glans, was reduced to the proper dimension by excision 
three months after the first operation. Several months after this 
the third step of the operation was completed — that of opening a 
new passage for the urethra with a trocar, introducing a catheter, 
and closing the abnormal orifice in the perineum. The closure of 
this orifice was accomplished by a process which Dr. M. has em- 
ployed with advantage in many other cases — that of cauterizing 
the surfaces with argentum nitratum, scraping away the eschar, 
and immediately uniting the parts with the interrupted suture.* 

EPISPADIAS. 

The congenital deformity distinguished by this appellation is 
much less frequently observed than the preceding. It consists in 
the termination of the urethra by an orifice on the back of the 
penis arising from the imperfect development of the upper surface 
of this organ; or of an unusual prolongation of the crura of the 
penis, the urethra ascending in the form of a gutter between 
them. The affection may be considered incurable. 

When the epispadias is accidentally developed, there is abetter 
prospect of cure. I have lately had under my charge a patient in 
whom, in consequence of a destructive chancrous ulceration of 
the glans and inner surface of the urethra, the passage of the 
latter had been obliterated for some distance back from its exter- 
nal orifice, and a new rout established for the urine by the way 
of the cellular structure of the cavernous body of the penis, which 
was distended by every effort at micturition — two ulcerated open- 
ings in the involucrum, one at the top and the other at the anterior 
portion of the organ, having been formed for the escape of the 
fluid. In this case I proposed to open the urethra in the perineum, 
and make an effort to restore the passage with a trocar, nearly as 
in the process exhibited in Plate LXIII. But on cutting down 
just in front of the bulb, I found the urethra completely obliterated 
even at this point ; and as it was impossible to tell whether the 
fistulous communication with the corpus cavernosum had not 
been made back as far as its crura, this project was abandoned. 
As the necessity of some mode of relief was urgent, and as the 
• Vide Amer. Journ. of Med. Sciences, July, 1842. 



glans had already been destroyed, I determined to amputate the 
end of the organ, for the double purpose of getting rid of the 
lumpy and knotted end formed by the irregular union of the pre- 
puce with the stump, and of opening a free rout for the escape of 
the urine from the cells of the corpus cavernosum. The success 
of the operation which was performed before my class during the 
winter of 1844-5, was complete. The end of the organ was 
removed with the catling at one stroke from above downwards 
and forwards. The urine spurted out by two streams, which 
appeared to occupy the site of the cavernous arteries. Through 
the larger of these openings, a small gum catheter without a stilet 
was passed, directly into the bladder. By gradually increasing 
the size of the catheter, a new large-sized urethral canal was 
formed through the corpus cavernosum ; this became lined with 
a mucous membrane, completely shut off the urine from the sur- 
rounding cells, and after being kept dilated for three months, 
showed no tendency to close. The stump of the organ was left 
about an inch and three quarters in length, in front of which the 
loose skin of the penis formed a sort of a prepuce. 

OPERATIONS ON THE URETHRA AND BLADDER. 

These comprise — Operations for stricture of the Urethra ; for 
Retention of Urine ; and those for Stone. 

STRICTURE OF THE URETHRA. 

No class of surgical diseases demands more attentive study on 
the part of the practitioner than that which involves as one of its 
consequences a retention of urine. The lining membrane of the 
urethra is directly continuous with the internal mucous lining of the 
bladder, the ureter and the pelvis of the kidneys, with the ducts 
of the prostate, the vesiculae seminales, the vasa deferentia, and 
the glandular substance of the testes, all of which parts are in 
consequence liable, in ill-managed cases of recent or old stricture, 
to become diseased. The morbid sympathies of these parts with 
the rest of the economy are, moreover, direct and extensive — and 
from them may in many cases be traced derangement of the di- 
gestive organs, paroxysms stimulating intermittent fever, func- 
tional derangement of the heart, and extreme moral depression. 

Strictures of the urethra are commonly classified under three 
heads — the acute or inflammatory, the spasmodic and the organic 
or permanent. 

As regards the pathology or general methods of cure of these 
various affections, the limits of this work will not allow me to 
treat. It must suffice here briefly to observe, that the common 
cause of the acute or inflammatory stricture is gonorrhoea, though 
the affection may also arise from the introduction of rough or 
pointed instruments into the canal, from the passage of fragments 
of calculi, or from a kick or blow in the perineum. The more 
usual seat of this stricture is at the curve, though it may be met 
with at any part of the canal. The measures to be relied on 
mainly for its cure, consist in the employment of appropriate gene- 
ral and topical medical treatment, as in the case of any other local 
inflammation. 

The acute or the inflammatory is the common cause when not 
thoroughly cured of the two succeeding varieties of stricture. 
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From the inflammation developed in it, the mucous membrane is 
not only rendered turgid, but has its sensibility highly aug- 
mented, so that the contact of the urine as it passes through the 
narrowed portion of the canal near its curve, produces a sensation 
of heat or burning. This occasions the urethral or perineal mus- 
cles to be thrown into spasmodic action, by which the calibre of 
the passage is still further diminished, and the jet of urine becomes 
feeble, small, and at times completely interrupted. In this way 
the inflammatory and spasmodic strictures are often seen in a state 
of combination. The spasm may occur suddenly, when, in an 
inflammatory affection of the internal part of the urethra, an at- 
tempt is made to pass a bougie rudely along the membranous 
portion — or even in the act of micturition when the urine is ren- 
dered acrid and irritating by a superabundance of lithic acid or 
phosphatic gravel, or by the absorplion of cantharides, or the pro- 
fuse administration of terebinthinate or balsamic preparations : or 
it may even arise from the simple voluntary retention of the 
healthy urine for an unusual period, during which the intentional 
resistance made with the sphincter muscles against the continued 
efforts of the bladder, becomes in the end converted into a state 
of spasm. The treatment of these cases of spasmodic stricture 
must likewise, as in the preceding variety, be in a great meas- 
ure merely medical, the practitioner recollecting that to the inflam- 
matory there is added a spasmodic element of disease, to be met 
by the additional use of opiates, warm baths, fomentations, &c, 
commonly directed under such circumstances. It is only in ex- 
treme cases of this description, rarely met with, that instrumental 
interference beyond the cautious attempt to introduce a catheter 
— such as cauterization of the passage in front of the stricture, or 
the tapping of the bladder — can be deemed justifiable. 

In every case of much severity, the inflammatory swelling of 
the mucous membrane of the urethra extends to the submucous 
cellular tissue, and very frequently to the membranous and spongy 
structures on its outer side, and is attended with an effusion of 
blood and serum which in the end may be replaced by lymph, 
so as to produce an organic or permanent stricture. If the lymph 
effused either in the mucous membrane or in the submucous tissue, 
extend even half an inch or two inches along the passage, the 
swelling will be found greatest in the centre, declining gradually 
to the anterior and posterior boundaries of the inflammation. It 
may extend to the whole circumference of the urethra, or be 
limited merely to a segment of its wall. But in either of these 
cases, the mucous membrane will be found projected inwards in 
the form of a valvular swelling, constituting either a circular rim, 
or a segment of a circle forming a kind of bridle. If the disease 
is not managed with sufficient attention in its early stages, and 
with forbearance and delicacy in reference to the use of bougies 
and cauterizing instruments — a matter in which the most grievous 
errors are but too commonly committed — the effused lymph will 
become solidly organized, so as to make its removal a work of 
considerable time and difficulty. It is in cases of organic or per- 
manent stricture that the following processes have been particularly 
directed, the use of which should at the same time be aided by 
appropriate general treatment. These consist of dilatation in the 
various ways in which it is practised, cauterization, scarification, 
and incisions made either from within the urethra or from without. 

The last three of these methods cannot, however, be used ex- 



clusively in any case — it being necessary to employ dilatation in 
conjunction, for the purpose of producing a flat cicatrix which 
shall leave no prominence in the urethral passage. It may also 
be well to observe, that in a great majority of cases the judicious 
employment of dilatation will suffice without either of the other 
processes, to restore the urethra to its natural dimensions. Stric- 
ture, as has been observed, may occur at any portion of the ure- 
thral canal, though its more ordinary seat will be found at the 
region of the curve, which is the most sensitive part of the pas- 
sage, and the most narrow, with the exception of the external 
orifice. From the uncertainty that may exist in regard to its 
precise seat, it becomes necessary to resort to the most direct 
means of diagnosis. The sound or bougie is commonly employed 
for the purpose of exploring the passage. The exploration, how- 
ever, requires to be done with such lightness and delicacy of touch, 
especially in diseased states of the passage, that it needs a prac- 
tised hand to perform it with entire safety to 'the patient, and to 
draw from it the proper therapeutic indications. For if the ex- 
ploration be made roughly, or with unsuitable instruments, or 
persevered in at improper times, the suffering from the affection 
may be greatly aggravated. If a bougie does not readily enter 
the bladder, it does not necessarily follow that there is a stricture. 
It may be arrested by spasm — its point may catch in one of the 
lacunae of the passage or hitch against the edge of the triangular 
ligament — or there maybe some swelling of the prostate, or some 
tumefaction or abscess of the perineum which has caused a nar- 
rowing of the canal. Mistakes have in these respects been 
frequently committed, and patients subjected to treatment for 
imaginary strictures — and especially by the popular process of 
cauterization — so as to occasion much disorder of the urelhra, and 
not unfrequently lay the foundation of a real stricture, or some 
disease of the prostate or bladder that may be entailed on the 
patient for the remainder of his life. 

The exploring sound of Ducamp (PI. LXIV. fig. 3), has been 
devised for the purpose of taking an impression of the stricture. 
This porte-empreinte, or impression taker, consists of a graduated 
flexible catheter, made open at both extremities, though the an- 
terior is left smaller than the other. A small skein of silk, knotted 
at one end, is passed through the tube and out at its anterior ex- 
tremity till the knot becomes arrested at the terminal orifice. The 
skein is then detached, leaving the divided ends of the threads* 
projecting about half an inch beyond the end of the canula. These 
are knotted together, trimmed into the form of a pencil, and steeped 
in a mixture made of equal parts of yellow wax, diachylon, shoe- 
maker's wax, and white rosin. The sound thus prepared is 
carried down to the stricture, allowed to rest a moment till the 
material at its end becomes softened, and is then pressed gently 
and steadily against the face of the contraction. The softened 
wax penetrates into the cavity of the stricture, and on the with- 
drawal of the instrument brings away a tolerably accurate mould 
of the part against which it has been pressed. The advantage of 
this instrument, in the opinion of the author, has been greatly 
overrated — as it gives rise to considerable pain and irritation, and 
is often arrested at a wrong point, or gets bent in the passage, so 
as to bring away a false print. 

Sir Charles Bell employed a small silver stilet, terminated at the 
ends by balls of various sizes like the gunshot probe, for the pur- 
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pose of ascertaining the seat, extent, and number of the strictures. 
It is to be passed down to the stricture to ascertain its anterior 
termination, and the same, or one with a smaller head, passed 
through the narrowed portion and retracted again so as to hitch 
against the back margin of the stricture, for the purpose of de- 
termining its posterior boundary. This process of exploration is, 
however, attended with much pain, and is liable from the spasm 
it excites to impair the accuracy of the diagnosis. 

The exploring sound devised by Amussat is more simple than 
the preceding. It consists of a silver canula terminated by a 
mobile lenticular-shaped button. The cavity in which the stilet 
turns that moves the button is not in the centre, but nearer to the 
outer margin of the instrument. The stilet is soldered to the heel 
of the button, so that in turning the stilet the button, which pre- 
viously covered smoothly the end of the instrument, revolves so 
as to project on the opposite margin of the canula. The instru- 
ment is introduced, closed, up to the prostate ; the button is then 
made to project, and, as the instrument is slowly withdrawn, it 
catches against the posterior end of the stricture. The value of 
this instrument the author believes has been over estimated ; it 
may lead to erroneous diagnosis, either by the bar not being turned 
upon the side of the stricture and thus missing it altogether, or by 
its hitching up some fold of mucous membrane, which does not 
actually constitute a stricture. 

The wax or plaster bougie will, according to the experience of 
the author, be found the least irritating and most serviceable in- 
strument. It should be slightly warmed, and a little curved at the 
end by being rubbed between the thumb and ringer, well oiled, 
and introduced slowly and gently. After having been pressed 
steadily, but with little force, against the face of the stricture, it 
may be withdrawn, and will bring away a mould of the narrowed 
part sufficiently accurate for all purposes; the distance of the 
stricture from the orifice being ascertained by the extent to which 
the urethra has received the instrument. 

Dilatation. 
This is commonly effected by the use of bougies, which are 
formed of different materials. Those in most common use con- 
sist: — 1. Of the toax or plaster-cloth bougie, the cloth being cut 
into strips of the proper size and rolled into form between two 
hard and polished surfaces. 2. Of gum elastic instruments, which 
may either be solid or hollow, though the latter kind is usually 
preferred. 3. Catgut or gelatinous bougies : these are of small 
size, and are intended merely for the permanent dilatation of the 
narrowest kind of strictures, which the bougies formed of other 



materials cannot so readily be made to pass. 4. Bougies made of 
the bark of the American elm. These have within a few years 
past been introduced and employed with much success by Dr. 
McDowell, of Kentucky. In the hands of the author they have 
not, however, appeared to possess any peculiar advantage. 5. 
Of ivory, softened by a chemical process, the introduction of one 
of which is shown at Plate LXIV. fig. 1. 6. Metallic bougies : 
these are made of flexible metal, of silver, gold, platina, or steel 
plated with silver. The flexible metallic bougies are not suscep- 
tible of high polish, and therefore objectionable. If small, they 
are apt to bend in using, so as to worry and irritate the passage. 
The silver bougie, highly polished, will be found the most useful 
of this class. They are, however, according to the author, better 
fitted for diminishing the irritation of the passage and for com- 
pleting the cure, (which should be commenced with other instru- 
ments when the passage is much narrowed,) and especially for 
preventing the recurrence of the stricture, as this is to be looked 
for even after the narrowing appears to have been entirely effaced 
by the previous treatment. 

The mode of using these instruments may be understood by 
reference to the various treatises on this subject, and to the repre- 
sentations in the plate. It will be necessary here merely to ob- 
serve that, 

Temporary dilatation is effected by introducing a bougie of such 
size through the stricture as to give a sensation of tightness, at 
intervals of one, two, or three days, according to the degree of 
irritation which it appears to excite, allowing it to remain from ten 
minutes to half an hour at each time. At each successive opera- 
tion the size of the bougie is to be gradually increased in propor- 
tion as the narrowing yields. This is the process which in ordi- 
nary cases is found the most successful. 

Permanent or continuous dilatation. — This consists in the intro- 
duction of a bougie or catheter of the largest size that can by a 
slight effort be made to pass the stricture, leaving it for hours 
together in the passage, and then withdrawing and immediately 
replacing it by one of somewhat larger size. When the stricture 
is exceedingly narrow, it may be possible only to pass a catgut or 
gelatine bougie of the smallest size; these, by their imbibition of 
moisture, quickly swell and dilate the narrowed passage, and must 
be withdrawn and replaced by another when the desire of micturi- 
tion becomes urgent. In all cases where a catheter even of small 
size will pass, this is to be preferred, as it will allow the urine to 
flow through it, and may be kept in for twenty-four hours together. 
At the end of this time it will be found loose in the passage, when 
one of somewhat larger size is to be substituted. By repeating 



PLATE LXIV.-OPERATDNS ON THE URETHRAL CANAL, 

For greater clearness, all these operations are represented on a section of the pelvis. 
Fig. 1.— Gradual dilatation of a stricture, with the flexible ivory sound. 
Fig. 2.-Forced dilatation, with the three-branched dilator. The branches are separated by a mandrin or stilet 

passed down the interior of the instrument. 
Fig. 3.— Impression of a stricture, taken with the porte-empreinte of Ducamp. 
Fig, 4.— Cauterization, with the instrument of Ducamp. 
Fig. 5.— Cauterization, with the instrument of Lallemand. 
Fig. 6.— Scarif cation, with the instrument of M. Leroy d'Etiolles. 
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this process, we may often in a short time succeed in restoring the 
passage to its natural dimensions. The principal objection to this 
process (and it is one of much moment), is the fear that the con- 
tinual presence of the instrument, and the pain and irritation it 
occasions, may excite inflammation of the testicles or bladder, and 
in the end, if persevered in when these symptoms of intolerance 
to its use exist, an extension of the disease to the ureters and kid- 
neys. In many instances, however, it will be found useful to com- 
mence the dilatation by this means, and complete it by the tempo- 
rary use of instruments. 

Vital dilatation. — This consists in the employment of a large 
silver sound, in cases where there is an organic stricture accom- 
panied with so much spasm as to prevent the introduction of small 
instruments. The sound or bougie is to be pressed against the 
stricture daily for a quarter or half an hour, by which means we 
may in some instances so diminish the sensibility of the part, or 
soften it by the excitement of a muco-purulent discharge, that a 
small bougie or catheter maybe passed. Dupuytren even advised 
their being held pressed against the stricture by strings or springs, 
and gradually advanced as the parts were found to yield. This 
mode of employing the bougie has, however, been received with 
but little favour. 

Forced dilatation. — This consists in an attempt to overcome the 
stricture by a sudden effort. A variety of means have been re- 
sorted to for this purpose: Forced injections (Amussat) have 
been employed in cases of retention of urine following stricture, 
on the belief that the narrow opening was clogged up with mucus 
or blood ; a three-branched dilator, (PI. LXIV. fig. 2,) in which 
the distension is made by passing down through the canula stilets 
of gradually increasing size; a solid sound {Mayor) introduced 
down to the stricture and forced on in the direction of the natural 
passage ; a director (Jirnott) made of a tube of varnished silk, 
which is to be introduced into the stricture and then distended 
with air impelled into it with a syringe. Though these various 
measures have occasionally proved successful, they are generally 
proscribed, on account of their liability to occasion rupture or 
laceration of the urethra, or the formation of false passages, and 
from the fact that greater success is attendant upon the judicious 
employment of the processes of dilatation above noticed. 

Cauterization. 

The practice of employing cauterizing substances in the urethra 
for the cure of stricture is of ancient date. It has been revived, 
practised extensively, and much abused in modern times. The 
nitrate of silver is the caustic commonly used, in consequence of 
the greater certainty with which it may be applied to the diseased 
spot. Mr. Whately, (who has had but few followers,) gave, how- 
ever, the preference to the caustic potash, a minute piece of which 
may be employed pure or diluted with soap. The cauterization 
may be made from before backwards upon the face of the stricture, 
as in the manner of Wiseman and Hunter — or from within the 
stricture outwards, as in the process devised by Ducamp and 
modified by Lallemand. 

Cauterization from before backwards. — The practice of Hunter 

as improved by Home, consisted in arming an ordinary large wax 

bougie, by inserting into the centre of its entering end a small 

piece of lunar caustic. The end of the instrument was pressed 
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for an instant against the stricture, and then withdrawn. This 
process, which was much lauded for a time, occasioned in many 
instances irreparable mischief. It was found impossible to confine 
the action of the caustic so as to prevent the injury of the walls of 
the urethra anterior to the stricture, and in cases where this was 
seated at the curve, hemorrhage was no uncommon result from its 
use, in consequence of the caustic burning into the structure of 
the bulb. 

Cauterization from within outwards. (Process of Ducamp. 
PI. LXIV. fig. 4.) — The improvement suggested by this surgeon 
consisted in taking a mould of the stricture with an exploring 
bougie, (PI. LXIV. fig. 3,) and passing down subsequently a com- 
plicated instrument, called the porle-caustique, to the face of the 
stricture. A little cup attached to the stilet of the instrument, 
containing the caustic porphyrized over the flame of a candle, was 
then projected from the instrument into the stricture so as to effect 
the cauterization of its inner surface. This process is more beau- 
tiful in theory than easy in practice. It is difficult to hit exactly 
the narrow orifice — the end of the instrument being apt to hitch 
against the margin of the stricture, press it backwards or even 
rupture the membrane, and defeat the object by confining the 
action of the caustic to the healthy portion of the canal. 

Process of Lallemand. (PI. LXIV. fig. 5.) — This is a decided 
improvement over that of Ducamp. The instrument employed is 
a cauterizing sound, straight or curved according to the portion of 
the urethra on which it is designed to act, constituted much on the 
same principles as that of Ducamp, with the exception that it is 
designed to pass the stricture, arid allow the caustic cup to be brought 
in contact with the inner surface of the stricture, not by pushing the 
stilet forwards, but by retracting the canula. It is evident, how- 
ever, that the cavity of the stricture for this purpose must be of a 
size that would allow of the introduction of a wax bougie, an in- 
strument that passes more readily than any other, so as to render 
the cure practicable by the process of dilatation. Even by the 
methods of Ducamp and Lallemand, a final resort has always to 
be made to the bougie to effect the cure. Great contrariety of 
opinion has existed in regard to the degree to which the action of 
the caustic should be carried. Some have applied it boldly, be- 
lieving that it may do good by the detachment of a slough, so as 
physically to enlarge the opening. Others direct its slighter ap- 
plication, for the purpose merely of modifying the vital properties 
of the membrane — by diminishing the exalted sensibility of the 
part, softening the tissue by exciting a purulent discharge, and 
thus preparing the way for dilatation. In the lat'er sense, the 
author has found it in numerous instances highly advantageous, 
and to this he believes its use in stricture should be altogether 
limited. Several cases have come under his notice, wdiere, from 
the boldness of the application, or its too frequent repetition, the 
stricture has been rendered more callous and resisting, and a 
chronic inflammation developed in the mucous lining of the pros- 
tate, bladder, spermatic ducts, and testicle, producing a compli- 
cation of disease exceedingly difficult to eradicate.* 

Incisions and scarifications from, within the urethra. — These are 
ancient processes which, with some modifications, have been re- 

* The ancient process of employing medicated bougies has been to a certain 
exient revived by Jobert, Bretonneau, and Velpeau. The medicating material 
which these surgeons have chiefly employed, is powdered alum. 
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vivid and practised to a considerable extent by many surgeons. 
Dr. Physick devised an instrument from which a lancet, cutting 
on its lower edge, could by means of a stilet be projected from 
the entering end. The instrument was straight or curved accord- 
ing as the object was to divide the stricture at the straight or 
curved portion of the urethra. A variety of instruments have 
been devised for this purpose, of which it may suffice to mention 
those of Chew, Amussat, and Leroy. 

The ingenious instrument of Dr. Chew, (late of New Orleans,) 
made in this city by Mr. Shively in 1828, consists of an ordinary 
silver sound, either straight or curved, and split at the entering end, 
so that an elliptical double-edged knife can be protruded for a few 
lines by pushing on a button which is attached to the stilet of the 
instrument. The point of the knife is blunt, and pierced for the 
passage of a silver wire. The wire is to be introduced from the 
anterior end of the instrument, and is arrested at the point of the 
knife by a rounded head, its other extremity projecting at the 
opposite end of the sound. The mode of using it is as follows. 
The instrument, with the knife retracted and the probe end of the 
wire closely drawn up to the blade, is carried down to the stric- 
ture. The probe head of the wire is then gradually pushed on 
separately through the stricture, which it readily passes on account 
of flie central position it necessarily occupies in the canal. The 
probe point of the wire may be carried on even into the bladder. 
The knife, guided in the right direction by the wire, is next pushed 
on and the stricture divided. As soon as the division is made, 
the knife is retracted and the body of the instrument carried for- 
wards. If one or more additional strictures are encountered, the 
same process may be repealed for each. In this way I have 
repeatedly divided several strictures in the same subject at one 
sitting, and completed the operation by passing at once, on the 
withdrawal of the instrument, a moderate sized catheter into the 
bladder. The cure is to be finally completed by the process of 
dilatation. This is a speedy and efficacious method. No incon- 
venience has followed in my hands save in one instance, when 
it gave rise to a sympathetic inflammation of the testicle. In 
irritable subjects it would, however, be attended with danger. 
Death followed its use in the hands of a surgeon formerly of this 
city. 

Three instruments have been devised by Amussat, the pecu- 
liarity of which consists in their cutting upon a sliding oval button, 
which is made to hook behind the stricture. 1. One called an 
urethrotome, consisting of a conical steel cylinder a little more 
than half an inch long, armed with eight longitudinal cutting crests, 
projecting to the extent of a quarter of a line from the surface. 
This is carried down upon a mandrill previously passed through 
the stricture, and the incision made from before backwards. 2. 
One called a bridle cutler, (coupe-bride,) resembling the explor- 
ing sound of the same surgeon, described at page 324, with the 
exception that the end of the canula corresponding to the button, 
is sharp and intended to effect the excision of the bridle or mucous 
fold, by being pushed from before backwards upon the button. 
3. One more complicated than the other two, consisting of a canula 
cleft laterally for about half an inch at its anterior extremity for a 
sliding semicircular blade, and notched upon the opposite side to 
the depth of a quarter of an inch, to accommodate the rod which 
moves the little bar at the end. The instrument with the knife 



concealed is carried down to the narrowed part. The oval bar is 
first pushed on with the rod, and then retracted so as to hitch 
against the bridle. A turn is then given to the canula in order to 
bring the knife upon the same side with the fold, which is to be 
divided by pressing the blade from before backwards against the 
bar. A variety of other instruments have been devised for incision 
and scarification. The one most used by Leroy d'Etiolles, is 
shown in action at PI. LXIV. fig. 6. 

Incision from without inwards. — This is particularly appropriate 
to cases of old stricture near the curve, through which, from the 
morbid alterations of the part, no instrument can be passed, and 
especially if complicated with fistulous openings in the perineum 
by which the urine in part or altogether escapes. In the latter 
case, an attempt should be perseveringly made to dilate the peri- 
neal sinuses, so that a probe may be passed up to the bladder ; a 
guide of this description will greatly facilitate an operation that 
otherwise will, in certain states of the part, be found one of the most 
difficult in surgery. 

The patient is to be placed in the position for the lateral opera- 
tion for stone. A moderately curved silver catheter is then to be 
passed down to the stricture, and firmly held in the middle line 
by an assistant. If there be no callous growths or thickening of the 
tissues, the point of the sound may be felt in the perineum, so 
that the surgeon can cut directly down upon it. If the point can- 
not be felt, the difficulties are much increased. The surgeon is 
then to divide the parts in the middle line, and should have a 
perfect knowledge of the anatomy of the region. The urethra is 
to be opened on the end of the sound in front of the stricture. A 
small director is then to be passed through the stricture up to the 
bladder, and the stricture itself divided with a probe-pointed bis- 
toury. The sound is then to be passed on to the bladder, and the 
operation is completed. If there has been an urethral fistula, 
through which a probe could be passed into the bladder, it will 
be necessary to divide the bridge between the probe and the end 
of the catheter. If the orifice of the stricture is so small that it 
cannot be detected after the deep incision of the perineum — the 
fistulous tracts so sinuous as to prevent the introduction of the 
probe — and the structure of the perineum callous and irregularly 
tumid, as has been the case in five instances in which I have suc- 
cessfully performed this operation, the following course is to be 
pursued, which is much the same as the one detailed by Mr. Shaw. 
The lips of the wound are to be w-ell separated and sponged clear 
of blood. The patient is now directed to urinate, and the surgeon 
carries a probe into the bladder from the point at which the urine 
escapes. If the patient is so agitated as to be unable to expel 
any urine, or to distend the urethra so that it may be felt from the 
wound, or the bladder is empty in consequence of a previous ina- 
bility to retain the urine, there are two courses to be pursued: the 
operation may be deferred for an hour or more, till the flow of 
urine can be detected in the wound, or the surgeon is to proceed 
at once and cut by his anatomical knowledge in the direction 
of the passage towards the bladder. The author has practised 
both these plans, the former of which is ordinarily to be preferred. 
But if the case be one of great suffering from retention of urine, 
the latter course is to be pursued. The incision is to be carried 
backwards and upwards in the middle line, and if the urethra be- 
hind the stricture be, as is usually found the case, dilated to two 
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or three times its natural extent, it will, as s6on as it is tapped with 
the knife, give rise to a gush of urine. But in case there be re- 
tention without this expansion of the urethra, I have found it most 
advantageous, when the membranous portion was too much disor- 
ganized, to be discovered by dissection behind the bulb, to tap the 
urethra and the prostate by an incision from within outwards as 
directed by Sir. C. Bell. This is accomplished by introducing 
the left fore finger through the anus up to the prostate, and pass- 
ing up from the wound a curved sharp-pointed bistoury exactly in 
the direction of the passage, keeping it about a quarter of an inch 
above the finger so as to clear the rectum and strike the front part 
of the prostate, and then depressing the handle of the knife so as 
to make a tolerably free incision as the point is withdrawn. The 
urine may now be discharged, and a grooved director or probe 
should be entered as it flows, to serve as a guide for the passage 
of the sound into the bladder. In one instance only out of five 
have I failed to pass up the sound at once. When this cannot be 
accomplished, the sound is to be brought out at the perineal wound, 
and, a short catheter well secured externally, passed from the same 
point up to the bladder. At the first dressing of the wound, the 
sound itself may usually be slid in on a director. The perineal 
wound should be healed over the silver sound, which is to be 
withdrawn for the purpose of cleansing on the sixth or seventh 
day, when the incised portion of the urethra will be found suffi- 
ciently patulous to allow of its re-introduction, provided this be 
effected before the patient makes any change in his position. In 
case it should be necessary to withdraw the catheter at an earlier 
period, the conducting sound of Amussat will be found a useful 
instrument in replacing it. The healing of the wound will usu- 
ally take place in from two to three weeks. In one of the five 
cases above alluded to, death took place from diarrhoea a month 
after the complete healing of the wound. On dissection, the kid- 
neys were found disorganized from a chronic affection, but the 
new-made membranous portion of the urethra, (the specimen of 
which I have now in my possession,) was lined with mucous mem- 
brane, and with the exception of its being of a dark hue, presented 
a perfectly natural appearance. 

PUNCTURE OF THE BLADDER. 

This is an operation required but rarely, and only in cases of 
complete retention of urine which have withstood every judicious 
effort for relief by other measures, and are attended with imminent 
danger of gangrene or rupture of the bladder, or a fearful state of 
nervous prostration. The causes of the retention commonly consist 
either of stricture of the urethra, enlarged prostate, or morbid 
growths at the neck of the bladder. In addition to these may be 
mentioned, as an occasional cause, extensive inflammation or swell- 
ing resulting from accidental injuries of the perineum. In refer- 
ence to the retention following urethral strictures, the process of 
incision from the perineum, just described, will be found usually 
more appropriate than any of the methods of tapping the bladder 
recommended in these cases, inasmuch as it is attended with less 
danger to life, and affords a prospect of removing at the same 
operation the accumulated urine, and the evil which has occasioned 
its retention. 

In cases of retention from other causes, there are three methods 



of puncturing the bladder more or less employed by surgeons: — 
1. Puncture through the prostate from the urethra: 2. Puncture 
from the rectum : 3. Through the linea alba above the pubis. 

Puncture from the urethra through the prostate. — This was made 
by Boyer with blunt instruments, and denominated forced cathe- 
terism. 

Process of Boyer. — The patient is to be laid upon the left mar- 
gin of the bed. A medium-sized conical silver catheter, slightly 
curved near the point, with a stilet sufficiently large to fill its cavity 
and keep it from bending, is to be passed down the urethra to the 
seat of obstruction. The surgeon then carries his left fore finger 
into the rectum till he feels the end of the catheter through the 
walls of the bowel. He next extends the penis upon the cathe- 
ter, and, grasping the latter between tfie thumb of the right hand 
and the radial margin of the fore finger, which should be half 
flexed, pushes on the sound with a degree of force proportioned 
to the resistance encountered, as much as possible in the direction 
of the urethra, keeping the instrument exactly in the median line. 
As the instrument advances, the outer end 4s to be depressed to- 
ward the thighs. The finger which is retained in the rectum 
serves as a guide to the instrument, and may aid by elevating the 
point so as to give it a right direction through the prostate, whether 
it merely re-opens the natural passage which is the object proposed 
in the operation, or makes anew one, as is not unfrequently the case, 
through the substance of the enlarged gland. The depth to which 
the instrument penetrates, the facility with which the outer end 
can be depressed between the thighs, and the flow of urine after 
the withdrawal of the stilet, are the signs .that the catheter has 
entered the bladder. 

Process of Lafaye. (PL LXV. 5.) — The sole object in this 
process, which is older than the preceding, is the perforation of 
the gland. It is practised precisely as in the preceding process 
with the exception that the catheter is to be converted into a 
curved trocar, the stilet of which terminates in a triangular point 
capable of being projected a quarter of an inch beyond the canula, 
when the instrument is brought in contact with the gland. With 
the projection of the stilet, the whole instrument is advanced till 
it enters the bladder. The stilet is then withdrawn. The canula 
is retained for ten or fifteen days in the bladder, when it may be 
removed and replaced by one of larger size, for the purpose of 
establishing an artificial canal. The outline drawings in Plate 
LXV. show the necessity of holding the instrument in the proper 
direction, to avoid a puncture of the prostate at its upper or lower 
border, or even of missing altogether the cavity of the bladder — 
an accident which might readily occur to one not thoroughly fa- 
miliar with the anatomy of the parts. 

Puncture through the rectum. (PI. LXV. 1, 2, 3.) — On the 
lower and posterior surface of the bladder, at the distance of half 
an inch above the upper border of the prostate (when the gland is 
of its natural size), will be found a triangular space bordered on 
either side by the vasa deferentia and vesiculae seminales, and 
above, by the bottom of the peritoneal pouch formed between the 
bladder and the rectum. This portion of the bladder, in cases of 
extreme retention, is found depressed towards the cavity of the 
rectum, and if the prostate gland is not at the same time unusually 
enlarged in its antero-posterior diameter, may be readily reached 
with the finder. At this triangle, which is sufficiently large to be 
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readily struck with the trocar, the bladder and the rectum are so 
intimately united by dense cellular tissue, as to render it little 
likely that the urine will escape by infiltration between their walls 
after the operation. 

Operation. — The instrument commonly employed is the canu- 
lated trocar of Fleurant, four to five inches long, and curved so 
as to form the segment of a circle of eight inches diameter. The 
stilet or trocar proper of the canula terminates, as the latter name 
imports, in a triangular point. The author believes, however, 
from the result of two operations on the living subject, that a 
lancet-pointed stilet, as recommended by Dr. Watson, would be 
less liable to be followed by inflammation of the mucous lining of 
the bladder. 

The patient is to be placed as in the lateral operation for stone. 
The surgeon then introduces the left fore finger as far as possible 
into the rectum, till he can distinguish clearly with the point the 
fluctuating tumour formed behind the prostate by the lower fundus 
of the bladder. On the front or palmar surface of this finger the 
trocar with the point retracted within the canula is carried up and 
firmly pressed against the bladder at the distance of an inch behind 
the prostate, and exactly in the middle line. The outer end of 
the canula is then depressed, so that the anterior portion of the 
curve shall move in the direction of a point half-way between the 
umbilicus and the symphysis pubis. The stilet is then thrust for- 
wards by pressure with the thumb, as shown in the drawing, and 
carried — the canula advancing with the same effort — for an inch 
and a half into the cavity of the bladder. The surgeon now with- 
draws his finger from the rectum, retracts the stilet, and discharges 
the fluid. In most instances the trocar is to be retained in the 
wound till the natural rout for the urine is restored — or at least 



for one, two, or three days, so as to diminish the tendency of the 
orifice to close on the withdrawal of the instrument. It is to be 
secured with tapes passed through the loops in its shield, and at- 
tached to a bandage round the pelvis. The edges of the inner 
orifice of the canula are liable to irritate the lining membrane of 
the bladder after the escape of the urine. This should be avoided 
by the introduction of a second silver canula, terminating like the 
ordinary urethral sound, through the interior of the first. Great 
inconvenience, however, arises from the tenesmus excited by the 
presence of the instrument in the rectum, or in the attempt to 
assume the vertical position. When the inconvenience thus occa- 
sioned is great, a gum elastic catheter mightbe introduced through 
the canula and the latter wholly withdrawn. 

Puncture above the pubis. (PI. LXV. 4.) — When the bladder 
is distended with urine it rises above the pubis pushing the peri- 
toneum before it, and brings itself in contact with the linea alba 
and the rectus and transversus muscle of each side. The tumour 
which it forms gives a dull sound on percussion, and the fluctua- 
tion of the fluid within may at times be felt. The patient should 
be placed upon the right side of the bed, with his shoulders ele- 
vated and his thighs slightly flexed. The usual place of puncture 
is in the linea alba, at the distance in the adult of an inch and a 
half above the symphysis pubis. The instrument directed in the 
preceding operation, though a little longer than necessary, will 
suit for the puncture above the pubis. The operator merely 
places the nail of the left fore finger over the linea alba, or, if the 
patient be extremely fat, divides the integuments previously by a 
longitudinal incision an inch to an inch and a half long, and, 
taking the trocar in his right hand, enters it with its cavity turned 
towards the pubis, as shown in the drawing, and the point in a 
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Surgical anatomy of the bladder. — The walls of the abdomen and pelvis have been removed on the left side, a 
portion of the bladder excised, and the penis and prostate cut through on the middle line. The prostate is 
represented greatly enlarged, .especially at the middle lobe, so as to have caused a retention of urine, as shown 
in a preparation of the author taken from a patient who had died of this affection. 

(A). Rectum. (B). Bladder. (C). Cavity of the bladder. (D). Perineum. 

a. Line of section of the abdominal wall. b. Section of the posterior wall. c. Symphysis pubis, d. Small 
intestine above the bladder, e. Sigmoid flexure of the colon, f. Pouch of the rectum, g. Line of section of 
the peritoneum, which is seen reflected round the posterior face of the bladder down to the bottom of the pouch 
(i), which it forms between the bladder and rectum, k. Parietal peritoneum, as it passes up to line the iliac 
fossa. I. Ureter, m. Vas deferens, running down on the inner side of the vesicula seminalis (n). p. Internal 
sphincter muscle of the rectum, s. Levator ani, divided near its insertion into the rectum, immediately below 
which is seen the external or anal sphincter, t. Penis, split through the median line. y. Membranous portion 
of the urethra, z. Prostate, divided in the middle line. 

1, 2, 3. Puncture of the bladder from the rectum,. — 1. Left hand of the surgeon, the fore finger introduced through 
the anus and seen outlined with the point behind the prostate. 2. Right hand of the surgeon, holding the 
trocar, which has been passed up in front of the left fore finger; the point of the stilet is projected into the 
bladder with the thumb of the right hand (3). 

4. Puncture of the bladder above the pubis.— The position of the trocar is outlined above the pubis; the projecting 

point of the stilet and the end of the canula are seen in the cavity of the bladder. 

5, 6, 7, Puncture from the urethral passage.^o. Proper position of the trocar or sonde a dart, in making the 

puncture in the normal direction of the passage. 6. Line of direction in which the puncture would be made 
through the lower part of the prostate. 7. Line of direction which would carry the trocar above the prostate. 
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direction at right angles with the axis of the abdomen. The 
trocar should be inserted to a depth between two and a half and 
four inches, according to the size and obesity of the patient. As 
soon as the resistance ceases and the point of the instrument is 
felt to penetrate the bladder, it should be turned somewhat more 
in the direction of the axis of the bladder to avoid the injury of 
the posterior wall of that organ. The stilet is now withdrawn, 
and the urine discharged through the canula, the patient facili- 
tating its escape by inclining himself for that purpose upon one 
side. A compress is to be placed under the shield of the canula, 
and the instrument secured with tapes to the horizontal part of 
a T bandage. The mouth of the canula is to be plugged, the plug 
being withdrawn at intervals of two or three hours to allow the 
urine to escape and prevent the over-distension of the bladder. 
In this case it would not be safe, as in the puncture of the rectum, 
to substitute a flexible catheter for the canula under the space of a 
week, as the former instrument would lie too loose in the wound 
to obviate the risk of infiltration of urine on the outer side of the 
bladder, which, when it takes place, gives rise to sloughing. At 
the end of a week, provided the catheter cannot earlier be passed 
by the urethra, this change may be made — the flexible catheter, 
which should be well secured without, being found to cause less 
irritation in the bladder than the silver canula — as by this time 
the track of the instrument will be surrounded by a deposit of 
lymph, so as to prevent infiltration. At the end of eight or ten 
days the track of the wound is rendered completely fistulous, and 
some surgeons have advised the complete removal of the canula 
at this period, allowing the urine to escape simply by the fistulous 
passage. But this course is not advisable, as it would still be 
attended with risk of inflammation and abscess of the cellular 
tissue of the pelvis, unless the urethral passage has been rendered 
pervious, and it is desirable to allow the artificial outlet to close. 

Puncture from the ■perineum. — This was practised by Dionis 
and some of the older surgeons, by entering a straight trocar at 
the middle of a line, drawn from the tuberosity of the ischium 
to a point in the raphe of the perineum two lines in front of the 
anus. The point of the trocar is to be pushed on in such a direc- 
tion as to meet the axis of the trunk at the distance of two or three 
inches from the place of entry. The operation has, however, been 
abandoned in consequence of the risk which it involves of wound- 
ing one of the vesiculse seminales, one of the deferent ducts, or 
even of missing altogether the bladder, the position of the fundus 
of which varies considerably in different individuals, and in va- 
rious states of disease. If practised at all, it should be preceded 
by an incision of the soft parts as in the lateral operation for stone, 
or by the opening in the middle line recommended in cases of 
retention from stricture. 

In females it is seldom necessary to puncture the bladder. But 
should it be, as has sometimes been the case in cancerous affec- 
tions involving the urethra, the operation is to be practised above 
the pubis, or through the anterior wall of the vagina. 

OPERATION FOR STONE. 
LITHOTOMY IN THE MALE. 
There are many processes for the removal of calculi by a cut- 
ting operation, all of which may be arranged in three classes: — 
S3 



1. By a cut through the region of the Perineum. 2. Through 
the partition between the Rectum and Bladder. 3. Through the 
Hypogastrium. 

Operation through the Perineum. 
Surgical anatomy of the perineum. — The inferior outlet of the 
pelvis is usually considered as divided into two triangles by an 
imaginary line, extended between the two ischiatic tuberosities, 
and crossing just in front of the margin of the anus. Each of these 
triangles is nearly equilateral, the sides being about three inches 
in length. The anterior triangle circumscribes the region of the 
perineum — the posterior, that of the anus and rectum. The 
lateral margins of the perineal triangle are formed by the rami of 
the ischium and pubis, and the apex presents to the symphysis of 
the pubic bones. But this region has depth as well as superficies. 
Its vertical depth is, at the symphysis pubis, about an inch — be- 
tween the extremity of the recto-vesical pouch of the peritoneum 
and the skin in front of the anus, about three inches in an adult 
ordinarily fat ; making the perineum somewhat triangular when 
examined on the side of a vertical cut through the median line. 
When we turn off the skin and common superficial fascia from the 
surface of the perineum, and strip away also the peritoneum 
from the bottom of the cavity of the pelvis, we have the parts of 
the perineum requiring particular study, included within spaces 
formed by three proper perineal fascia? — the inferior, the middle, 
and the superior — the last of which is formed by the pelvic apo- 
neurosis. The inferior perineal fascia, (sometimes though impro- 
perly called superficial fascia of the perineum,) is found imme- 
diately below the skin and common superficial fascia. It is 
extended between the crus of the pubis, crus of the ischium, and 
ischiatic tuberosity of either side. It is prolonged anteriorly so 
as to be continuous with the cellular tissue of the scrotum and 
penis, and terminates posteriorly in a sort of crescent which spans 
the front surface of the lower end of the rectum, where it will be 
found on turning down a V shaped section of the fascia, (cut so 
that the apex of the A shall present to the scrotum,) to be con- 
tinuous with the middle fascia of the perineum by being folded 
inwards and backwards round the posterior face of the transver- 
salis perinei muscle. In the space between the inferior and the 
middle perineal fascia, are lodged several parts for consideration. 
1. We have on either side, the crura of the penis, covered by the 
erector penis muscles ; in the middle line the corpus spongiosum 
and bulb of the urethra, which are completely hid by the accele- 
rator urinse, muscles, and extended backwards from the junction 
of the crura with the body of the penis, to the perineal centre just 
in front of the anus, where several muscles of the perineum meet. 
Between the erector penis muscle of either side and the accele- 
rator urinse there is necessarily a triangular space, bounded on its 
upper surface by the middle perineal fascia or triangular ligament 
of the urethra, the apex of which is near the junction of the crus 
with the body of the penis. It is in this triangular space on the 
left side, that the cut is made in the lateral section for stone. The 
transversalis perinei muscle is extended across, just in front of the 
line which divides the perineal from the anal region, between the 
tuberosity of the ischium and the perineal centre, accompanied 
frequently by the artery of the same name, both of which are 
necessarily divided in the lateral cut for stone when this is ex- 
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tended well back between the centre of the anus and the isehialic 
protuberance. 

If we char away the muscles, leaving only the bulb and 
spongy portion of the urethra, we have a full view of the front 
surface of the triangular ligament of the urethra or middle fascia 
of the perineum. This consists of a membrane stretched between 
the crura of the ischium and pubis, so as to serve as a partilion 
across the perineum extending' for an inch and a half below the 
symphysis of the pubis. At the distance of an inch below the 
symphysis, and half an inch above its lower border, it is pierced 
by a small opening through which passes the mucous canal of the 
urethra. At its lower border it is united with the posterior edge 
of the inferior perineal fascia just described, and both together 
are reflected upwards and backwards between the prostate gland 
and rectum. On cutting through this lower surface of the triangu- 
lar ligament, we find it a double fascia, the upper layer of which 
is at the symphysis nearly in contact with the lower, from which 
it diverges as it passes backwards and slightly upwards over the 
membranous part of the urethra to the top surface of the prostate 
gland and the neck of the bladder. At this point the upper layer 
is continuous with the layer of pelvic fascia, which lines the 
superior surface of the levator ani, forms the anterior ligament 
of the bladder, and dips down to the front part of the neck of 
this organ. The lower layer of the middle perineal or triangular 
ligament which is reflected back between the prostate and the 
rectum, is continuous upon the sides with that portion of the 
pelvic fascia lining the inner surface of the levator ani muscle. 
An irregular triangular interval is thus left between the two 
layers of the middle perineal fascia. In this interval are lodged, 
1st, the membranous part of the urethra, which is about five- 
eighths of an inch long, surrounded by its two sphincter muscles 
— the muscles of Wilson and Guthrie ; 2d, the whole substance of 
the prostate gland, through which the canal of the urethra is con- 
tinued behind the membranous portion backwards and upwards 
into the bladder; 3d, the internal pudic artery, which runs up 
close to the margin of the bones, and sends an artery across to 
enter the bulb ; and, 4th, the glands of Cowper, which, though 
unimportant in a surgical point of view, will be found on the 
upper surface of the lower layer of the ligament. If the prostate 
gland be dissected up from the surface of the rectum, it will be 
found separated from it by the reflection of this lower layer, which 
runs upwards to the bladder, forming a part of the recto-vesical 
fascia covering the bottom and sides of the prostate, and is con- 
tinuous with that layer of the superior perineal or pelvic fascia, 
reflected off from the surface of the levator ani muscles to the 
upper part of the prostate and the bladder.* By this arrangement 
the prostate gland gets a complete capsular investment, and is 
left out of the cavity of the pelvis by being kept below the supe- 
rior perineal or pelvic fascia. At the angles where these two 
layers meet, is lodged the prostatic venous plexus, the veins of 
which communicate directly through large orifices in the superior 
perineal or pelvic aponeurosis, with the vesical plexus lodged 
between the peritoneum and the side and lower fundus of the 
bladder. If this lower layer, as it ascends on the side of the 

* Vid. Qaatn's Anatomy or Pancoasl's Wister, edit, of 1843. This upper layer 
may. according to ihe will of the surgeon, be considered as belonging to the mid- 
dle or upper perineal fascia. 



prostate, is cut high up, as is commonly the case in the lateral 
operation for stone, no particular danger arises, provided the 
superior fascia which covers the base of the prostate is left un- 
injured. It necessarily involves, however, a lesion of the pros- 
tatic veins, and as these are large, especially in old men who 
have long suffered from disease of the parts, and are unprovided 
with valves, they become, from the anastomosis with the vesical 
plexus, a frequent source of venous hemorrhage. 

On dissecting the prostate gland loose from the rectum and 
pushing it upwards, it will be found lodged in the angular fossa 
formed by the anterior edges of the two levators ani muscles. If 
the dissection is continued farther backwards, it will be seen that 
the inferior layer of the prostate is continued from the base of 
that organ, as just described, where the two fascia meet over the 
vesiculae seminales, (which are found nearly at the centre of its 
back part,) and diverge upwards and backwards on the has fond 
of the bladder. As the levator ani of either side bends inwards 
from the top of the perineal region, so as to embrace the lower 
extremity of the rectum and be inserted in the" middle line, a tri- 
angular space is left between the muscle of either side and the 
ischium, which has been denominated by Velpeau the ischio-rectal 
fossa. This is found partly in the perineal and partly in the anal 
region, and has its apex extended upwards to the point where the 
internal obturator muscle is in close apposition with the origin of 
the levator ani from the pelvic fascia. This fossa is lined on its 
surface with a thin fascia, and is filled with fat in which exist a 
great number of veins. Some arteries are also observed in it — 
the inferior hemorrhoidal, which cross it as they go transversely 
from the internal pudic to the rectum — and the superficial perineal, 
which from the same arterial trunk is sent off parallel at first with 
the ischium underneath the common integuments, to reach the 
raphe of the scrotum and supply the dartos muscle, sending a 
branch up in the septum scroti. The trunk of the internal pudic, 
as before observed, is continued up between the two layers of the 
middle fascia or triangular ligament, sending off a transverse ves- 
sel to the bulb, a branch which enters the cavernous structure at 
the crust of the penis, and terminates by becoming the dorsal 
artery of the penis. 

In some rare instances of anomaly, the dorsal artery is not the 
terminal branch of the pudic, but is sent off from the trunk of the 
latter lower down in the perineum, so as to cross on the lower 
surface of the prostate, and be liable to be cut in the lateral ope- 
ration for stone. 

The object to be kept in view in the operation by the perineum, 
is to open a free passage to the stone without dividing any im- 
portant arteries or wounding the rectum. The posterior part of 
the bulb is found usually eight or ten lines distant from the anus, 
and sometimes much less, especially in old men. There are four 
arteries more or less liable to be wounded — the trunk of the in- 
ternal pudic, the superficial artery of the perineum., the transverse 
artery, and the artery of the bulb* The first is closely attached 
by fascia to the crura of the ischium and pubis, and is not liable 
to be injured unless the cutting instrument is brought nearly in 
contact with the bone. The superficial artery of the perineum 
runs superficially in front and to the inner side of the erector penis 
muscle ; the transverse artery crosses the perineum with the tr; 
* The last two frequently come off from the pudic by a common trunk. 
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versalis muscle, and in many instances sends a branch obliquely 
forwards from near its place of origin to the bulb. From this 
arrangement of the vessels, the operation, if the external incision 
is begun behind the bulb, does not necessarily involve any of these 
vessels except the transverse branch, which is usually too insig- 
nificant in size to occasion any trouble, and is so superficial that 
it can if necessary be readily tied. Many surgeons, however, 
begin the incision higher up, dividing usually the bulb and the 
artery which supplies it, and though the larger external wound 
which they by this means get gives ready access to the bladder, 
they are sometimes inconvenienced by bleeding from the bulb, 
which it is occasionally found difficult, especially in old men, to 
arrest, save by the ligature of the trunk of the internal pudic, as 
it ascends along the rami of the ischium and pubis. 

In cases of wound of the dorsal artery of the penis, where the 
vessel has the anomalous origin above described, the trunk of the 
internal pudic may be tied under the ischium, provided pressure 
on this vessel is found to check the hemorrhage. But if the 
branch comes off from the artery before it reaches the perineum, 
and the hemorrhage cannot be arrested by tamponing the wound, 
the divided orifice of this vessel is to be tied, if possible, at the 
top of the incision — or, this failing, resort is to be had to the 
means of arresting the circulation in the trunk of the pudic on 
the back of the pelvis, described at page 73. If the external 
incision have the proper direction, and be not carried farther back 
than is directed in the text, the rectum, provided it has been pre- 
viously well emptied of its contents, will not be liable to injury 
from the knife. If it be found greatly dilated, as is sometimes 
the case in old men, it may, as a measure of precaution at the time 
of making the external incision, be forced backwards by a finger 
introduced into the anus. In extending the incision from the 
bottom of the external wound to the neck of the bladder, the 
principal point of importance to be divided is the prostate gland, 
which necessarily involves a section of the membranous portion 
of the urethra, and the triangular ligament or middle perineal 
fascia. The prostate is sufficiently large to admit of a section 
which will allow of the extraction of a stone from an inch to an 
inch and a half in diameter, according to the manner in which the 
division is made. In calculating the extent of space to be gained 
by an incision of a particular width through the substance of the 
gland, the dimension of the prostatic portion of the urethra, which 
in the adult will be found rather more than the third of an inch 
in diameter, or an inch in circumference, is to be added to the extent 
of the cut in the prostate. Thus, if an incision of three-quarters. 
to seven-eighths of an inch be made through one side of the pros- 
tate, which in the adult can be done with entire safety through 
either one of the lobes of the gland, we would have on separating 
it the inch and a half of its circumference to be added to that of 
the urethra, furnishing a space sufficiently large for the withdrawal 
of a stone three-quarters of an inch or even an inch in diameter. 
If on account of the size of the stone this space should be found 
insufficient, it might be increased by a transverse or oblique in- 
cision of the opposite lobe of the gland, as in the process of 
Dupuytren, or a quadruple incision may be made by adding to 
the two lateral incisions two vertical cuts in the middle line — one 
upon the upper and one upon the lower segment of the gland, as 
recommended by M. Vidal. When the prostate is sound, its tissue 



will be found to stretch by the application of moderate force in 
the withdrawal of the stone, and if it be found diseased, it will 
usually at the same time be enlarged so as to admit of an incision 
more extensive than that just referred to. Stones are, neverthe- 
less, occasionally met with too large to be extracted through any 
opening that can be made through the prostate, or even to pass 
between the limits of the pubic arch — rendering it necessary to 
break them in the bladder and remove them piecemeal, or extract 
them by the high operation. 

There are three modes of operation through the perineum — the 
lateral, the bilateral, and the median, so named from the respec- 
tive portions of the prostate gland through which the incision is 
made. 

LATERAL OPERATION. 

There are several modes of effecting the division of the pros- 
tate gland in the lateral operation, in all of which the section is 
made on the left side of the perineum in consequence of the greater 
facility this affords in the use of the right hand : — 1st. Those in 
which the cutis made from before backwards, with a stout scalpel ; 
2, with a gorget; and a third, in which the prostate is divided from 
without inwards, by the retraction of the lithotome cache — the 
primary division of the external parts, and the position in which 
the patient is placed, being the same in all. 

The division of the prostate with the knife. — This is the favourite 
method of operation with most British surgeons of the present day, 
and with many of those of this country. It is well described as 
follows, in the recent work of Professor Syme. " The instruments 
required are — 1. A grooved staff' to guide the knife in cutting into 
the bladder. It ought to be of the largest size that the urethra 
will readily admit, which is usually No. 11 of the bougie scale,* 
and the groove should be very wide and deep, neither on the side 
nor convex surface, but in the intermediate space, so as to cor- 
respond with the direction in which the incision is carried. Mr. 
Aston Key has recommended a straight staff, — which certainly has 
the advantage of conveying the knife more directly than a curved 
one, but is liable to the objection of occupying the operator's left 
hand, while the section is made, instead of leaving it at liberty to 
press aside the rectum, and ascertain when the incision has been 
carried far enough. In children, where the prostate is easily di- 
vided, and where, from the necessarily small size of the instru- 
ment that is introduced, the difficulty attending a curved direction 
of the groove is greatest, the straight staff' may be preferable. 2. 
A knife, which, including both the handle and blade, should be 
between seven and eight inches in length. The blade ought to 
have its cutting part at least two inches long, not very broad, and 
sharp enough at the point to permit its being pushed through the 
skin and other parts. 3. Forceps for extracting the stone, of two 
or three different sizes, of which the blades should be broad, 
moderately hollowed, and destitute of projecting teeth, which are 
apt to break the calculus. 4. A scoop to remove the fragments 
or gravel; and, 5. A flexible tube, about six inches long, and 
half an 'inch wide, to convey away the urine after the operation, 
and prevent its infiltration into the cellular substance. 

* " Equal to No. 14 of the scale generally used in London." In the operation 
with the gorget or the lithotome, the groove should be exactly on the convex surface. 
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"When the operation is to be performed, the patient should 
have his bowels freely evacuated by a laxative administered the 

day before. He should be placed reclining on a table about two 
feet and a half high, covered with a folded blanket, and under 
his head a pillow or two may be laid, but nothing to raise the 
shoulders. He is then to seize the soles of his feet, one in each 
hand, which should rest on the fibular or outer edge, and by means 
of a strong tape or bandage have the limbs secured in this position, 
after which they are to be confided to two assistants, one standing 
on each side of the table. The staff having been introduced, is 
now to be committed to a third assistant, who holds it up in one 
hand, and the scrotum in the other. The surgeon then seats him- 
self on a chair, shaves off the hair from the perineum, feels the 
different parts that determine the place of his incision, and resting 
the fingers of his left hand on the skin so as to prevent any dis- 
placement of it, pushes his knife directly inwards at the anterior 
point of incision to the depth of the perineal muscles. He cuts 
in the direction above mentioned, making an incision about three 
inches long in the adult, extendiag from the raphe of the perineum 
to a point midway between the anus and the tuberosity of the 
ischium, so as to divide the skin, fat, superficial fascia, and trans- 
verse muscle, gradually diminishing the depth of his incision until 
it reaches its posterior termination ; then introducing the fore finger 



of the left hand into the centre of the wound, to serve as a guide 
for the knife and protection to the rectum, he cuts from this point 
upwards and downwards so as to divide the anterior part of the 
levator ani, and expose the membranous portion of the urethra, 
into which he makes an opening, and then, keeping the knife in 
the groove, while he satisfies himself, by taking the staff in his 
left hand, that it is held properly in the mesial plane close up 
against the pubis, he gives it again to the assistant, and pushes 
the knife steadily into the bladder, and fairly through the prostate ; 
at the same time, with his left hand, holding down the rectum, 
and feeling what way is made with the knife. He then introduces 
his finger into the bladder, desires the staff to be withdrawn, and 
conducts in the forceps. He searches for the stone with the 
blades closed, and, having found it, opens them very wide, de- 
presses, and then closes them. By gently relaxing his hold, and 
renewing it, he shifts the position of the calculus, if unfavourable 
for extraction, and, with the assistance of his left fore finger, pro- 
ceeds to draw out the stone, not directly, but by a motion in 
alternate directions, so as to dilate the margin of the wound with- 
out tearing. Forcible efforts ought never to be used in doing 
this ; and it is much better to introduce the knife again, if the 
opening proves too small. After one stone has been removed, 
the bladder ought to be searched for more, with a sound intro- 
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Fig. 1. — External incision. — An assistant steadies the staff by grasping the end of it with the right hand, while he 
sustains the scrotum with the other (a). The external incision, as directed by the French surgeons, has 
been made of little extent, commencing in front of the anus and just behind the bulb. At the period of the 
operation shown, the surgeon has introduced the fore finger of his left hand (b) so as to sink the nail into the 
groove of the staff, to serve as a director to the point of the bistoury (c), with which he opens the membranous 
part of the urethra. 

Fig. 2. — Division of the prostate with the simple lithotome cache. — The parts are shown reduced only a third in 
size, and the integuments and perineal fascia, with a portion of the triangular ligament, cut away to give a better 
idea of the more important part of the operation. 
(A). Union of the two accelerator urinze muscles, which cover the bulb of the urethra in the median line of the 
perineum. (B). Anus, in front of which the anterior edge of the sphincter and the anterior margin of the levator 
ani muscles have been .cut away. (C). Prostate gland, covered by the middle perineal fascia or triangular 
ligament of the urethra. (D). Incision made in the left lobe of the prostate by the withdrawal of the lithotome. 

Fig. 3. — Large external incision, made with the scalpel as directed by the greater number of British and American 
surgeons. — The parts are of the same scale of dimensions as in fig. 2. The proportionate length of the cutaneous 
incision is purposely exaggerated, to give a clearer view of the deeper seated parts. 
a. Section of the skin, ordinary superficial fascia, and proper superficial or inferior perineal fascia, c. Incision 
deepened at the posterior part through the mass of fat in the ischio-rectal fossa, in which are usually divided the 
transverse perineal muscle and the anterior fibres of the levator ani. b. Incision made with the scalpel into the 
membranous part of the urethra, so as to expose the groove in the staff into which the beak of Physick's gorget 
has been directed on the finger nail. The incision into the membranous portion of the urethra has involved a 
part of the structure of the bulb — a result which at least very commonly takes place, f. The anus. 
4. — Lateral vieiv of the section of the prostate with the gorget, shown at the moment of its completion. — 
Section of the abdominal walls in the middle line in the subject from which the author has had the drawing 
taken, b. Symphysis pubis, c. Section by which the left crus of the penis has been removed, d. Prostate. 
e. Vesicula seminalis of the left side ; above this a portion of the left side of the bladder has been removed in 
order to expose to view the stone," the staff, and the entering point of the gorget. /. Rectum, g, g. Line of 
reflection of the peritoneum, h. Staff, grasped with the left hand of the surgeon and depressed, while with 
his right hand (k) he pushes in the gorget so as to divide the membranous portion of the urethra (i) and the 
left lobe of the prostate. 
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duced through the wound; and if any are detected, they must be 
removed in the same way as the first. Should the calculus be 
broken, its fragments must be carefully extracted with the scoop, 
if small, or the forceps if large. The tube is then to be introduced, 
either alone, or, if there is much tendency to hemorrhage, with 
some folds of lint wrapped round its middle; after which the 
patient may be placed in bed, on his right side, with the limbs 
moderately bent. 

" The after-treatment in cases that proceed favourably is ex- 
tremely simple. Means must be employed to prevent the urine 
which distils through the tube from soaking the bed, by interpos- 
ing a piece of oiled cloth between the breech, and a folded blanket 
laid under it, and applying tow or sponge at the orifice to imbibe 
the fluid. The diet, during the first three or four days, should be 
sparing, and of a farinaceous kind. Gentle laxatives, such as 
castor oil, are to be administered as occasion may require. The 
tube may be withdrawn at the end of two or three days. About 
the ninth day a little urine is generally observed to issue from the 
urethra; and when the natural passage thus begins to be resumed, 
the discharge by the wound very soon ceases, so that by the 
thirteenth or fifteenth day the whole is evacuated by the penis." 

If the stone when withdrawn presents one or more smooth facets 
upon it, it is certain by this evidence of friction, that two or more 
calculi have existed in the bladder, and careful search must be 
again made in the bladder by introducingthe fore fingerthrough the 
wound. Sometimes, but fortunately very rarely, as it renders the 
case embarrassing to the surgeons, the stone will be found either 
encysted — enclosed in cyst or sac formed by a doubling of the 
two inner coats to more or less extent between the muscular fibres 
of the bladder, or adherent by bands to the lining mucous mem- 
brane. In either case the bladder is to be carefully sounded with 
the finger; if from the thickness of the perineum, the finger be 
found too short to reach, an assistant may make pressure down- 
wards upon the hypogastrium, while the surgeon, if this should 
not suffice, introduces two fingers of the other hand into the rectum 
so as to elevate the base of the bladder. If the stone be encysted, 
and one end of it is found projecting into the cavity of the organ, 
the free portion may be grasped with the forceps, and some at- 
tempts made to dislodge it from its site. If this does not succeed, 
the edge of the mucous membrane girdling the stone, may be in- 
cised with a probe-pointed bistoury, and the stone farther loosened 
in its seat by acting on it with the finger nail. But if the stone 
be so completely enclosed that its end cannot be felt projecting in 
the bladder, all attempt at its removal should be abandoned as 
any operation at all in the case has been most unwisely under- 
taken. If the stone lays up in relief on the coats of the bladder, 
but is merely adherent, the adhesions if not strong may be ruptured 
by twists with the forceps ; if too strong to be thus ruptured, they 
may be divided with a probe-pointed bistoury or a pair of blunt- 
pointed scissors. But it is the practice of the author, before ope- 
rating for stone, to satisfy himself of its freedom in these respects, 
by passing the curved end of the sound between it and the bladder, 
by which means the adhesions, if they are not very firm, will be 
ruptured. 

Division of the prostate with the gorget.— This instrument, as 
modified by the late Dr. Physick, in rendering the blade shifting 
so that it may be separately sharpened and made to bear the 
84 



keenest edge, has been very commonly used in this country for the 
division of the prostate. It has probably been employed in two- 
thirds of all the cutting operations for stone done in this city for 
the last thirty or forty years, and which, as shown by the statistical 
reports of the Pennsylvania Hospital, have been attended by as 
large an average of success as those by any other mode of opera- 
tion. It is the favourite instrument of Professor Dudley, of the 
Transylvania University, who has operated a greater number of 
times than any other American surgeon, and with a success that 
has been unexampled. 

By the sound, by examination through the rectum, and by the 
use of the lithotriptic instruments, we have the means of deter- 
mining with very considerable precision, the size and character 
of a calculus previous to the operation ; and as it has been shown 
in the brief account of the surgical anatomy of the perineum, that 
we can determine the requisite dimension of the wound necessary 
for its withdrawal, which in a large majority of cases may be re- 
stricted to one lobe of the prostate, the gorget, by choosing a blade 
of appropriate dimensions, furnishes to the surgeon a surer means 
of accomplishing at once a section of the necessary extent than 
any other instrument. The direction in which the blade of the 
instrument is affixed to the shaft, insures that the section of the 
gland shall be made obliquely downwards — the direction in which 
it may be most freely cut. As it slides along nearly at right angles 
with the various portions of the curve of the staff, it moreover cuts 
the substance of the gland somewhat concentric to the curve of its 
lower surface; this rather facilitates the extraction of the stone by 
rendering the cut portions more dilatable, and places the parts at 
the same time under the most favourable circumstances for reunion, 
and for the prevention of the sad consequences that sometimes 
ensue — incontinence of urine and urinary fistula. It has been ob- 
jected to the gorget — that it makes the incision too mechanically 
and too blindly, it having no guide for its direction but the groove 
in the staff — that if it slide from the latter instrument it may plunge 
between the bladder and the rectum, and that the cutting edge of 
the gorget, even when it keeps the proper direction, may enter so 
far as to wound the posterior surface of the bladder. These ob- 
jections, which might have been tenable against the imperfectly 
sharpened instrument of this description heretofore employed in 
Great Britain, are wholly inapplicable to the keenly-set gorget of 
Physick, which requires but a gentle effort for its introduction, and, 
in the hands of any one who understands the use of cutting instru- 
ments, cannot possibly either slip from the staff or wound the 
posterior wall of the bladder. In at least a hundred instances in 
which the author, after making the cut with the gorget on the dead 
body, has subsequently examined the parts by dissection, he has 
not noticed either of these results. The sensation of resistance 
overcome, the gush of urine from the bladder, and the contact of 
the gorget with the stone which is sometimes felt, are sufficiently 
indicative of the proper time for the arrest and retraction of the 
instrument. To obviate any possibility of injuring the posterior 
wall of the bladder, Dr. George P. Norris, of this city, as an ad- 
ditional measure of precaution, extends the thumb upon the upper 
face of the blade so as to limit the extent of its introduction. 

Operation. (PI. LXVI. figs. 3, 4.) — The difference between 
this operation and the preceding one consists merely in the sub- 
stitution of the gorget for the knife, in the incision of the prostate 
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at the last stage of the process. As soon as the staff can be felt 
through the membranous portion of the urethra, t ho surgeon sinks 
the Dflil of the left index finger into the groove, directs the scalpel 
along the nail so as to open freely the membranous portion and 
bring the edge in contact with the staff. He then sinks the nail 
through the puncture last made till he feela it rub against the groove 
of the staff. Changing the knife for the gorget, he carries the 
beak of the latter along the nail into the groove at right angles 
with the curve, as shown at fig. 3, and slides it up and down till 
he is well assured from the peculiar grating sensation it gives, that 
it is fairly lodged in the groove. Now, taking the staff' from the 
assistant, and grasping it firmly with the left hand as shown at fig. 
4, he brings down the outer end in order to lift the prostate from 
the rectum, while the right hand acting in unison keeps the gorget 
firmly applied in the groove. Then, moving the beak a little to 
and fro to be assured that it is still in the groove, he carries the 
gorget — with the edge of the blade inclined downwards and out- 
wards — onward with a uniform steady effort, till the instrument 
enters the bladder. The cessation of resistance and the gush of 
fluid from the bladder, show that the prostate is divided. As the 
gorget moves on towards the bladder, the handle is to descend in 
front of the anus, so as to keep the beak in its nearly perpendicular 
direction upon the groove, and prevent the possibility of its slip- 
ping. As the gorget ascends the curved portion of the groove, I 
find a still farther and consentaneous lowering of the outer end of 
the staff with the left hand to render the section more neat and easy. 
The surgeon now withdraws the gorget, passes the left fore finger 
up the wound into the bladder, and removes the staff which can 
no longer be of any service, with the right hand. The introduc- 
tion of the forceps and the extraction of the stone are practised 
precisely as in the preceding process. In case the size of the stone 



should prove too great for the orifice in the prostate, this is to be 
enlarged by prolonging downwards the incision of the gland with 
a curved probe-pointed bistoury. If sufficient room cannot in this 
way be gained without cutting beyond the limits of the prostate, 
it will be necessary to break the stone in the bladder with a pair 
of strong screw forceps, and remove the larger fragments with the 
ordinary forceps, the lever, or a curette, and wash out the smaller 
through the wound by the injection of a mucilaginous fluid. 

Lateral section with the sinqle lithotome cache. — The peculiarity 
of this operation consists, as in the gorget operation, in the mode 
of dividing the prostate. The lithotome, with the knife concealed 
in the groove, is carried, with its concave surface upwards, from 
the wound made in the membranous portion of the urethra into the 
bladder. The surgeon now disengages the lithotome from the 
staff, and removes the latter from the urethra. He next, with the 
stalk of the lithotome, endeavours to determine the size of the 
stone, in order to judge if it will be necessary to increase the extent 
to which it is intended to open the blade, which should not, how- 
ever, according to Boyer, even in cases of old men, exceed the 
numbers 9, 10, or 11, which are marked on the instrument. The 
surgeon now raises the point of the stalk so as to lift it from the 
bottom of the bladder and bring it under the arch of the pubis, 
and inclining it at the same time against the crus of the pubic 
bone, springs the blade by pressing on what is called its tail. He 
then turns the blade in the course of the external incision, and 
incises the neck of the bladder and the prostate by drawing the 
instrument out, opened, in a perfectly horizontal direction, as 
shown at Plate LXVI. fig. 2. As soon as the resistance from the 
prostate ceases, the blade may be allowed to fall a little back into 
its groove, for fear of wounding the rectum, or dividing, if brought 
out at its full expansion, the two branches or the trunk of the in- 
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Fig. 1. — Mode of withdrawing the stone by the forceps, after either of the operations shown in the preceding plate. — 
a. Hand of an assistant sustaining the scrotum, b, c. Hands of the surgeon, as applied at the period of the 
operation shown, when the stone is on the point of being withdrawn through the external wound. 

Fig. 2. — Section of the prostate with the double lithotome cache. (Process of Dupuytren.) — The parts have been 
exposed by dissection nearly as in Plate LXVI. fig. 2. 
(A). Bulb of the urethra, beneath which is seen part of the remains of the triangular ligament. (B). Anus. 
(C). Internal pudic artery and vein. (D). Double section of the prostate, made by the withdrawal of the double 
lithotome with the right hand of the surgeon (a). This instrument is slightly modified from that of Dupuytren, 
so as to render the section of each half of the prostate more sloping downwards, in order to diminish the risk 
of wounding the pudic vessels. 

Fig. 3. — Recto-vesical section. (Processes of Vacca Berlinghieri and Sanson.) — An assistant holds the staff vertically 
in the left hand (a), and supports the scrotum with the other. The surgeon divides first the integuments by 
an incision from the anterior angle of the anus made from below upwards. He then plunges the point of 
the bistoury into the groove of the staff, and, running the knife upwards and backwards along the groove, 
divides the prostate in the middle line, as shown in the succeeding figure. 

Fig. 4.— Vertical section of the prostate.— (A). Bulb of the urethra. (B). Orifice of the anus. (C). Internal pudic 
vessels. (D). Vertical incision of the prostate, exposing the groove in the staff (d). (E). Bistoury, employed 
in the right hand of the surgeon, with which, at the period of operation shown, the sphincter and the anterior 
wall of the rectum to the extent of eight lines have been divided, and the bistoury, which has been carried 
along the groove into the bladder, is about to complete the section of the prostate. 
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ternal pudic artery. Except in a well-practised hand, the incision 
of the prostate with this instrument is accompanied with conside- 
rable risk of wounding the has fond of the bladder, or the vas 
deferens, as from the varying depth of the perineum in- different 
subjects, the surgeon cannot positively tell when he springs the 
blade the exact extent of the instrument (which should not exceed 
an inch) projecting into the bladder.* 

BILATERAL OPERATION. 

The principal peculiarity of this operation consists in making a 
lateral section on either side of the prostate, so as to gain the 
greatest opening possible through the gland, prevent the contusion 
and laceration of that organ in the extraction of the stone with 
the forceps, reach the bladder by the nearest rout, and diminish 
the risk of wounding the internal pudic artery. This operation, 
the first idea of which is found in Celsus, was brought into favour 
by Dupuytren, and is believed by many to offer peculiar advan- 
tages, especially in the removal of calculi of large size. 

Process of Dupuytren. (PI. LXVIL fig. 2.) — The patient is to 
be placed precisely as in the ordinary lateral operation. The 
sound is passed in like manner into the bladder, and should be 
held exactly in the median line. The surgeon makes a semilunar 
incision, convex in front, which crosses three-quarters of an inch 
in front of the anus, and extends from the middle point between 
the anus, and the ischium of either side. The membranous portion 
of the urethra is then opened as in the lateral operation, and the 
double-bladed lithotome, shown in the drawing, entered with its 
concave surface upwards, the blades being concealed in the 
grooves. The staff is then withdrawn, and the lithotome turned 
so as to present its concave face toward the rectum. The blades 
are now sprung, and the instrument is withdrawn with the handle 
inclined a little downwards, making, as shown in the drawing, a 
double section of the prostate gland. The finger is then passed 
into the wound, and the forceps introduced to seize the stone. 

In case the stone is found too large to be withdrawn through 
the space thus gained, a probe-pointed bistoury may be introduced 
to extend the cuts further upon the sides, or, as advised by Vidal 
de Cassis, for the purpose of incising the vesical surface of the 
prostate, first upwards and then downwards from the urethra, 
so as to convert the bilateral into a quadrilateral section of the 
prostate, which not only serves to enlarge the space, but renders 
the structure of the gland more distensible and yielding. 

Objection has with some reason been made to this process of 
Dupuytren. Besides the increased risk of cutting the walls of 
the bladder by arming the lithotome with a second blade, the 
dimensions of the opening made cannot positively be determined 
beforehand, since it is difficult to construct the blades so that they 
will not spring inwards towards the stalk when the structure of 

* Professor N. R. Smith, of the University of Maryland, has devised an instru- 
ment by means of which the point of a bistoury can be thrust at once into the 
groove of the staff behind the bulb, and then carried on into the bladder without 
making a previous external incision, the wound being enlarged obliquely down- 
wards to the usual extent as the instrument is withdrawn. By this process, as 
asserted by this distinguished surgeon, a great improvement is made in regard 
to " the simplicity, safety, and celerity of the operation." — (Vide Med. and Surg. 
Memoirs, by Nathan Smith, M. D., with addenda by N. R. Smith, M. D., Professor 
of Surgery in the University of Maryland. Baltimore, 1831.) 



the prostate is found unusually dense and resisting. To obviate 
this difficulty, Dr. A. H. Stevens, of New York, employs a dou- 
ble-bladed gorget, (prostatic bisector,) and makes with more pre- 
cision a double section of the prostate from without inwards, as in 
the ordinary mode of using the gorget. 

Dr. A. C. Post, of New York, has devised an instrument which 
makes an incision of the two sides of the prostate, from without 
inwards, which may be considered a decided improvement on 
the bisector of Stevens. The two triangular blades are made 
shifting, and therefore susceptible of being keenly set ; they are 
attached to a hollow canula through which runs a mandrin, ter- 
minated by an oblong probe head, which is to be carried along 
the groove of the staff to the posterior part of the bladder. When 
the mandrin has entered the bladder, the staff may be withdrawn. 
The canulated bisector is now carried up over the mandrin and 
must necessarily keep the course of the canal, and the probe-point 
over which it cannot slide will prevent its wounding the posterior 
wall of the bladder. In using this instrument, I have found the 
triangular heel of the blades liable to hitch on their withdrawal 
against the fibrous tissue on the front of the prostate, an objection, 
however, which might be readily remedied by altering the angle. 

Professor Warren, of Boston, has judiciously modified the pro- 
cess of Dupuytren in the following manner. The staff introduced 
into the bladder should be so held in the middle line as to press 
the bulb and prostate downwards, and render them more acces- 
sible in the early steps of the operation. A crescentic incision is 
then made, and the membranous portion of the urethra opened 
as in the process of Dupuytren. Into the groove in the staff a 
straight probe-pointed bistoury is passed. The assistant next 
by acting with the handle of the staff, raises the prostate in the 
direction of the symphysis pubis. The bistoury, with its edge 
looking obliquely downwards and to the left, is now to be carried 
along the groove of the staff into the bladder, the surgeon follow- 
ing it with the fore finger -of the left hand applied upon its back. 
If the prostate is not as freely divided on its vesical as its outer 
face, (as I have commonly found to be the case in repeating this 
process on the dead body,) the bistoury is to be pressed with the 
finger resting on its back, and the incision enlarged as it is with- 
drawn. We have now an incision through the prostate as in the 
common lateral operation. If the stone is ascertained to be of 
small size the opening already made will suffice for its removal 
with the forceps. But if the stone be of large dimensions, the 
bistoury, before it is withdrawn from the wound, is to be carried 
with its back foremost over the finger, and made in a similar man- 
ner to divide the right half of the prostate. We have now a bila- 
teral incision of the prostate, as in the operation of Dupuytren, 
made by a process which is more simple, and in all its stages, 
under the control of the operator, 

RECTO- VESICAL OR MEDIAN OPERATION. 

In this method the surgeon divides the sphincter ani, a small 
portion of the lower end of the rectum, the cellular triangular 
space between the anus and the membranous portion of the ure- 
thra, and the inferior portion of the prostate gland. The opera- 
tion is attended with but little risk of hemorrhage, and has, in 
the instances in which it has been practised, been attended with 
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perhaps not more than the ordinary ratio of deaths. But from 
its liability to cause the obliteration of the excretory ducts of the 
testicle, and leave a fistulous communication between the rectum 
and bladder, it has been received with but little favour. 

Process of Sanson and Vacca Berlinghieri. (PI. LXVII. figs. 
3,4.) — The patient is to be placed, and a staff" introduced into 
the bladder, as in the lateral operation. The surgeon then intro- 
duces his left fore finger into the rectum with the palmar surface 
forwards. Upon this he glides flatwise the ordinary straight 
sharp-pointed bistoury, and, at the distance of three-quarters of 
an inch from the margin of the anus, punctures the anterior wall 
of the rectum in the median line. The handle of the knife is 
now to be raised, and the blade, with its edge towards the sym- 
physis pubis, is made as it is withdrawn to divide exactly in the 
middle line, the sphincter, the portion of the rectum in front of it, 
and the triangular perineal space between the anus and the mem- 
branous part of the urethra. The membranous portion of the 
urethra is next opened with the knife over the groove of the staff, 
and a probe-pointed bistoury passed into the bladder along the 
groove. The surgeon then depresses the handle of the bistoury 
and divides the prostate backwards and downwards in the median 
line, using the precaution not to cut beyond the circumference of 
the gland, or to extend further the incision in thp rectum. Through 
the opening thus made the forceps may be passed into the blad- 
der and the stone withdrawn. 

Various modifications of the recto-vesical operation have been 
devised, but as they are now considered obsolete, it will be unne- 
cessary to describe them. 

SUPER-PUBIC, HYPOGASTRIC, OR HIGH OPERATION. 

This is an ancient method, which is designated by the name 
of Franco, its inventor, and was frequently practised by Frere 
Come. It consists in making an opening above the symphysis 



pubis, so as to reach the bladder when distended with fluid, 
without wounding the peritoneum. It is alike practicable upon 
the male and female. It is repudiated as a general method by 
nearly every surgeon of reputation and experience, though it is 
still practised as such by Souberbielle of Paris, and it is said with 
the ordinary average of success. The only peculiar advantages 
which it offers is a greater facility in the detachment of encysted 
or adherent calculi, and the practicability of removing such as are 
found of a size too great to be extracted safely by an incision 
through the perineum. 

Before undertaking the operation, the surgeon should mode- 
rately distend the bladder by the injection of water, (or air as has 
been recently proposed by M. Baudens,) so as to raise its top to 
the distance of several inches above the symphysis pubis. It 
should be remembered, that it is only when distended that the 
bladder projects above the top of the pubis, or presses the perito- 
neum away from the lower extremity of the linea alba so as to 
make any deep incision in this region safe. If the bladder be 
found undilatable, so as .to be incapable of retaining more than 
one or two ounces of fluid, as I have several times observed it in 
cases of stone, an indefeasible objection is presented to the high 
operation, whatever may be the size of the calculus. 

Usual process. (PI. LXX. figs. 1, 2, 3.) — The patient is to be 
placed as in the ordinary operation for hernia, but with the pelvis 
a little more elevated. The surgeon stands on the left of the 
patient, and makes from the symphysis pubis, in the direction of 
the umbilicus, an incision which in the adult should be three 
inches long. As soon as the linea alba is bared, it is to be opened 
by a short incision near the pubis. Into this opening the left 
fore finger is introduced, and the incision prolonged upwards 
with a probe-pointed bistoury. The fluctuation of the distended 
bladder may now be felt from the bottom of the wound. But to 
render its position more manifest, a curved sound introduced from 
the urethra may be pushed upwards, so as to project its anterior 



PLATE LXVIII.-LITHOTRIPSY, 



The operation is represented on the dead body, and a portion of the bladder removed to exhibit the mode of action 
of the instrument. The subject is placed on the back, the thighs separated and the pelvis elevated with a 
pillow. The anterior wall of the hypogastrium has been removed down to the root of the penis, and the pubic 
bones detached with the saw from the border of the psoas muscle of either side nearly down to the arch of the 
pubis, so as to expose the anterior face of the bladder. 
(B). The lower portion of the interosseous substance, uniting the portions of the pubic bones left. (C). The 
bladder, represented with its cavity distended, and the upper half of its walls removed. (D). Peritoneal 
lining on the back part of the bladder, the middle portion of it cut away between the two umbilical ligaments. 

Fig. 1. — Operation with the lithotriptor of Civiale. — The calculus has been seized between the blades of the instru- 
ment, raised from the bottom of the bladder ; the instrument, which has been turned so as to present the ends 
of the blades upwards, is steadied with the left hand of the surgeon (a), while the screw is forced down with 
his right {b) to crush the stone. 

Fig. 2.— Second step of the operation, in which one of the larger pieces left by the first application of the instrument 
is again grasped for the purpose of reducing it into smaller fragments. This constitutes the first method of 
using the instrument in cases where the disease consists of many small and separate calculi. 

Fig. 3. — Application of the brise-pierre of Jacobson, shown in a side view of the pelvis. — a. Symphysis pubis, b, 
c. Section through the middle line of the scrotum and perineum, d. Button which is screwed down so as to 
crush the stone (/) seen enclosed in the loop of the instrument. 
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wall. With the left forefinger we now break away the cellular 
tissue, so as to expose the wall of the bladder ; then, hooking this 
organ upwards with the finger so as to render its front surface 
tense, the surgeon passes the straight bistoury in a nearly vertical 
direction into its cavity with its edge towards the symphysis, as 
shown in fig. 2, and prolongs the incision downwards towards 
the pubis. As soon as sufficient space is made with the bistoury 
for the finger, this is to be hooked into the bladder to prevent the 
collapse of its walls. With the forceps we may now search for 
the stone. It will be found, however, more convenient first to 
raise the stone up to the orifice with a curette or spoon, as seen 
in fig. 2; then giving the curette to an assistant to hold, the sur- 
geon can readily remove the calculus with the forceps. The 
search for the stone will be facilitated by having one margin of 
the vesical incision drawn off by an assistant with a blunt hook, 
as shown in fig. 1. 

In the other operations for stone above described, no dressings 
are to be applied, for fear of damming up the urine and causing its 
infiltration into the cellular tissue of the pelvis. But in this they 
are absolutely necessary, to prevent the urine escaping through 
the wound in the anterior wall of the bladder into the loose cellular 
structure behind the pubis. The proper dressing consists in the 
introduction of an elastic catheter by the wound, and covering the 
sides of the incision with a couple of graduated compresses, secured 
with a body bandage. It is nearly impossible, however, to avoid 
altogether the infiltration of urine, for the canula cannot be of suffi- 
cient size to fill up the wound of the bladder. There will there- 
fore, even with the introduction of a sound at the same time through 
the urethra, be more or less risk of urinary infiltration behind the 
pubis. Many surgeons object to the use of any sound or canula at 
all, as it necessarily wounds and irritates the bladder. But it would 
be more prudent to employ one above the pubis and remove it at 
the end of the first or second day, as by this time the track would 
have become more or less fistulous, so as to diminish the risk of 
infiltration into the surrounding tissue. For the purpose of guarding 
more effectually against this accident, M. Vidal has recommended 
the making a previous incision down to the bladder, filling up the 
wound with charpie, and at the end of a week, when the wound 
has suppurated freely, and there is reason to believe that the cel- 
lular structure on its sides is blocked up by a deposit of lymph, 
proceed to the opening of the bladder and the extraction of the 
stone. This modification of M. Vidal, though little used, has not, 
however, proved of much value in practice. 

LITHOTRITY. 

The principles involved in this operation, of which some faint 
traces may be found in the ancient writers, consist in the m< cha- 
nical reduction of the calculus into minute portions by a drilling or 
grinding process, with instruments introduced through the urethral 
passage, without resorting to any cutting operation. To Gruithu- 
isen, who in 1813 demonstrated the facility with which straight 
instruments could be introduced by the urethra into the bladder, 
is due the honour of having made the first step towards the scien- 
tific establishment of this operation. The contrivance of this 
surgeon was, by the successive improvements made upon it by 
Arnussat, Civiale, and Leroy, brought to a surprising degree of 
85 



mechanical perfection. In its improved state it consisted of a 
straight silver canula, through which slid another of steel divided 
at its anterior extremity into three branches, which expanded by 
their own elasticity when pushed beyond the outer tube. While 
thus expanded they were placed over the stone, upon which they 
firmly closed on being again retracted. This internal steel canula 
in its turn enclosed a steel rod terminating in a head of variable 
shape, but so constructed as to act destructively on the calculus 
when put into rotatory motion by the string of the drill bow. 

The use of these straight instruments, distinguished by Velpeau 
as the rectilinear method, was found to be attended with great 
difficulty of manipulation, and, even in the hands of so experienced 
an operator as M. Civiale, (who first employed it successfully upon 
the living subject,) with such injury to the organs and risk of life, 
as to present little if any advantage over the cutting operation. 
When the stone was reduced by excavation to the form of a thin 
shell perforated at several points, another instrument, called the 
brise-coque, or shell breaker, shaped like a slightly curved sound, 
and having strong jaws at its extremity which could be made to 
separate and embrace the stone, was employed to crush it by the 
force of a screw or by the blow of a hammer, applied against its 
outer end. In the course of time it was found that the crushing 
instruments, as employed by Jacobson and Heurteloup,* were of 
themselves sufficient to effect the demolition of the stone ; and as 
they were more easy of introduction, and more readily made to 
embrace the stone in consequence of their curved form, the litho- 
tritic operation has been completely supplanted by the following, 
denominated the lithotriptic or crushing process. 

LITHOTRIPSY. 

An infinite number of most ingeniously contrived instruments 
have been devised for this operation. To a few of these only will 
it be necessary to refer. The author has found four or five of the 
different kinds, but of varying sizes, sufficient in every emergency 
for the performance of the operation. Three of these are exhibited 
in the drawing — the brise-pierre of Jacobson, (Plate LXVIII. fig. 
3,) — the improved lithotriptor of Leroy d'Etiolles, by which the 
crushing may be effected by the rack and pinion, or by percussion 
with the hammer when the stone is found unusually resistant — and 
the instrument as last modified by M. Civiale, seen in Plate LXVIII. 
fig. 1, with which the crushing may be effected with a screw, or 
if necessary by resort to percussion. This latter instrument, which 
is well manufactured by Messrs. Schively and Rorer, of this city, 
the author has found admirably adapted to the operation. The 
handle of the hammer, as shown in Plate LXIX. should be made 
thin and elastic. The two other instruments, absolutely necessary 
to complete the lithotriptic apparatus, consist of the sliding duck- 

* The instrument of Heurteloup, with the three-branched or windlass screw, 
I have several times employed with success, and consider on the whole, though 
less neatin its construction, superior to lhatof Leroy. The objection to the latter, 
distinguished by its inventor as the percu/eur perftctionne, is the narrowness of 
the space for the application of the pinion, in individuals where there is much 
embonpoint, and the thighs are muscular and large. This maybe obviated in 
many cases by turning the instrument, after it has grasped the stone, so as to 
allow of the vertical application of the pinion. But in attempting this I have 
occasionally been embarrassed by the bladder being excited to spasm, so as to 
drive some of its contents out through the urethra, and bring its walls around 
the end of the instrument. 
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billed forceps of Civiale, worked merely by the force of the palm, 
which will be found most convenient for the pulverizing of small 
fragments or larger-sized gravel, and the articulated curette of M. 
Bonnet for the removal of fragments lodged in the urethra. The 
latter instrument is constructed somewhat like the exploring sound 
of Amussat described at page 326 ; the principal difference being 
that the curette is introduced straight with the slender shaft of the 
instrument, and turned so as to form a right angle, by acting on 
the screw of the slilet after it has been passed behind the frag- 
ment. In several instances I have found a long slender pair of 
ear polypus forceps answer admirably well in the removal of frag- 
ments from the anterior part of the urethra. 

Operation. 
Preparation. — Previous to undertaking the operation, the patient 
should be placed in as good a state of health as the nature of the 
disease will admit, and the urethra well prepared by the previous 
use of the bougie, especially if found at all narrowed at any part, 
or unduly sensitive. When there is much irritability of the bladder, 
it will be found occasionally useful to throw in mucilaginous injec- 
tions from time to time through an ordinary catheter, during the 
course of preparatory treatment. 

Position. — The patient should be placed with his buttocks on 
the side of the bed, his feet supported on a couple of chairs, the 
knees widely separated, and the trunk supported in a semi-recum- 
bent position with pillows. The surgeon is to be seated on a chair 
between the patient's knees. If the patient be a female, she may 
be placed nearly horizontally, with her hips elevated on a pillow, 
and near to the foot of the bed— her feet resting on a couple of 
stools. If the patient has not been able to retain his urine for 
several hours previously, the operator is to inject a mucilaginous 
decoction through a catheter till some tendency to pain is felt, or 
some fulness is apparent in the hypogastrium. The surgeon should 
never attempt to manipulate in an empty bladder, as the spasm 
excited under such circumstances would not only interfere with the 
seizing of the stone, but would expose the lining membrane of the 
organ to injury. In those instances in which the stone had for a 
long period occasioned incontinence of urine, and the bladder 
could not be made to retain an injection of more than a couple of 
ounces of fluid, I have found the manipulation upon the stone 
greatly facilitated by filling the cavity with sweet oil thrown in 
through a catheter. 

One of the lithotriptic instruments above mentioned is to be 
introduced with the jaws closed into the bladder, in the same 



manner as a sound or bougie. When assured by the freedom with 
which the curved part can turn, that it is fully within the cavity 
of the organ, it is to be gently moved onwards, and, if necessary, 
depressed till the heel of the curve is felt in contact with the stone. 
The surgeon then opens the instrument. This is to be done with- 
out giving any shock to the bladder, by grasping the lithotriptor 
firmly with the left hand near the pubis, and drawing on the mova- 
ble slide with the right. A quarter turn is now made with the 
instrument. This places the stone between the jaws. The sliding 
blade is then pressed down with the right hand, and the stone is 
firmly seized, and is now ready for division after having been 
moved a little from side to side to ascertain that the mucous mem- 
brane is not included in the grasp. If, as is frequently the case, 
the stone is found soft, an attempt may be made to crush it by 
pressure with the palm. If it yield to the effort, the blades may 
again be opened and one or more of the larger fragments further 
comminuted. When the bladder is tolerant, the stone, though 
large, may, if soft, by two or more repetitions of this process, be 
so thoroughly crushed as to leave little to do at a second sitting. 
But when much pain is excited or spasm of the bladder ensues, 
the operation must be no longer protracted. From ten to twelve 
or fifteen fragments have in this way in favourable cases been 
separately crushed at a single sitting. But in no case should the 
operation be protracted over ten or twelve minutes, and in most 
instances it would be imprudent to continue it for half this length 
of time. 

If the stone is found too hard to yield to pressure with the palm, 
the screw or the pinion, according to the instrument used, is to be 
employed to close the blades for the purpose of crushing it. If the 
stone should be found too solid — an occurrence but rarely met with 
— to yield without the application of such force as would incur a 
risk of bending or breaking the instrument, then only will it be 
necessary to resort to percussion. For this it is necessary to give 
a quarter turn to the instrument so as to present its curved end 
upwards, and raise the stone, now tightly grasped between the 
jaws, from the bottom of the bladder. The surgeon then secures 
the instrument, so as to render it perfectly immovable, by one of 
the processes shown in Plate LXIX., and strikes with the little 
hammer a few slight, rapid blows upon the button at the outer end 
till the stone is felt to yield. The fragments into which it is di- 
vided are now to be separately seized and broken with the screw. 
After the completion of the operation, the fragments are to be 
shook or displaced, by some rapid movements of the sliding or 
male branch, from between the jaws of the instrument, so that it 



PLATE LXIX.— LITHOTRIPSY. 



The exhibition of the parts is the same as in the preceding plate. 

(A). Line of section of the hypogastrium. (B). Os pubis. (C). Posterior surface of the bladder. (D). Peritoneum. 
Fig. 1. — Operation by percussion, after the manner of Leroy (TEtiolles. — The stone is seized between the teeth of 

the percuteur perfectionne of this surgeon. The instrument is grasped firmly in the left hand of the operator 

(a), and is furthermore sustained by the two hands of an assistant (6, c), so as to resist the shock which the 

surgeon gives to the male blade by striking its end with the hammer (d). 
F'g. 2. — Another method of the same surgeon, of holding the instrument with the two hands of the operator {e,f), 

the hammer being applied by an assistant. 
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may be completely shut — as made manifest by the examination of 
the outer end — before an attempt is made to withdraw it. If it 
be withdrawn with the jaws held more or less asunder by granular 
or triangular portions of the stone, the urethra is liable to be lace- 
rated, and the instrument may even stick so tightly in the membra- 
nous or navicular portions of the canal as to occasion the patient 
much pain, and give no little trouble to the surgeon. 

The brise-pierre, or lithoclast, of Jacobson is to be employed 
almost precisely as in the process just given. From the more regu- 
lar catheter-like curve of its end, it is introduced with great facility. 
When in the bladder, the chain loop is expanded by pushing down 
the sliding blade. The loop is then made to sweep lightly over 
the bottom of the bladder till it embraces the stone. The mova- 
ble blade is then retracted, and the stone, if soft, may be crushed 
in the effort thus made to close the loop. More commonly it will 
be found necessary to apply the screw. With this instrument per- 
cussion cannot, be practised. The brise-pierre is at present much 
less employed than the instrument more commonly designated as 
the proper lithotriptor. The author has, however, seen it, as well 
as the latter instrument, most skilfully employed in many instances 
by Dr. Jacob Randolph, of this city, and has used it advantageously 
himself. The principal objections which he has noticed in regard 
to its use are, the strain which it makes on the neck of the bladder 
by the disposition of the lower end of the blades to separate on 
the expansion of the loop, (especially observable when the blad- 
der is but moderately distended,) and the difficulty at the conclu- 
sion of the operation in closing the instrument completely, in 
consequence of the granular portions of the stone getting in be- 
tween the blades. 

W T hen the operation is over, the patient urinates and discharges 
the detritus and some of the smaller fragments of the stone. If it 
be convenient, he should, in the course of an hour or two, take a 
warm bath, and again empty the bladder. He should be placed 
on a mild diet, take mucilaginous drinks, and keep his bed at least 
for the day succeeding the operation. If on the third or fourth 
day he continues to urinate frequently and with a sensation of pain, 
it is probable that some large fragments still remain. The instru- 
ment may then be re- introduced, and the operation repeated as 
before. Many successive repetitions of the crushing process may 
in some instances be required. When the fragments are small 
and numerous, the use of the duck-billed instrument of Civiale 
will, as before observed, be found particularly appropriate, from the 
ease with which it scoops up the pieces, and the facility with which 
it may be opened and shut. It is not necessary, however, that 
the fragments should be pulverized, as pieces of considerable size 
will be driven out with the flow of urine, and ordinarily with but 
little risk to the urethra, as the sharp edges left on their separation 
from the parent calculus will be found rounded off by exposure 
to the urine in the cavity of the bladder. 

If much blood, in consequence of injury to the prostate, should 
accumulate in the bladder, it, as well as the detritus of the stone, 
may, if deemed necessary, bewashed out by injections into the 
oro-an with a common catheter, or, which answers much better, 
one with a double current. 

Of the various accidents which may follow the operation, the 
retention of urine, fracture of the instruments when those of an 
inferior sort have been employed, inflammation of the prostate, 



bladder, testicle, or peritoneum, it will not be necessary here to 
speak, as they will require to be managed nearly in the same man- 
ner as when developed under other circumstances. 

"Like many other novelties," says Professor Fergusson,* "litho- 
trity has undoubtedly been too much vaunted by its professed 
advocates and performers ; but it is equally clear that in many 
instances it forms an admirable substitute for lithotomy. Notwith- 
standing the reputed success of Civiale, it seems to ine that in the 
present stage of its history we have not sufficiently authentic data 
by which to determine the comparative safety of lithotrityf to that 
of lithotomy ; but regarding the applicability of the former, and 
even its superiority in many instances, there need be no doubt. 
Years must yet elapse, and the operation must be tested in our 
public hospitals by the same class of surgeons as those on whose 
proceedings the statistics of lithotomy have been founded, before 
an unbiased professional judgment can be given on the subject. 

"There are certain circumstances adverse to the success of litho- 
trity, which should always be inquired into, ere it is determined 
to resort to this operation. The diameter of the urethra before 
the age of puberty is most unfavourable, both on account of the 
smallness of the instrument which must of necessity be used, as 
also that the fragments cannot pass away in such large portions. 
Besides, in early years the urethra and bladder are more irritable 
— less callous to the contact of the needful apparatus. At any 
period of life a small urethra is objectionable on the above grounds, 
whether there be stricture or a natural want of development. Any 
obstruction to the free passage of instruments or of urine must be 
a great hindrance, and in advanced years the natural enlargement 
of the prostate, and what maybe termed the diseased enlargement, 
present impediments which the utmost skill may not be able to 
surmount. Should the bladder be sacculated — a condition which 
can scarcely be ascertained on the living subject — the chances of 
success will be further diminished ; for, supposing the stone to be 
broken into various fragments, the probability of some of these 
lodging in such pouches must always render the results of the 
proceeding uncertain. But from my own experience I should say, 
that the most formidable objection to lithotrity is the apparent 
irritability of the urinary organs ; if the patient does more than 
wince while being sounded ; if the application of the steel to the 
urethra seems to occasion pain — I mean more than that sensation 
which patients usually have on such occasions — if the mucous 
surface of the bladder is so tender as to cause the contact of the 
instrument to be borne with difficulty ; and if the muscular fibres 
are excited to such violent contraction as to occasion the evacua- 
tion of the fluid contents along the side of the instrument, or to 
excite an irresistible desire to micturate, then assuredly the circum- 
stances are peculiarly unfavourable to the proceeding. A stricture 
maybe cured ; the natural calibre of the urethra may be increased 
by dilatation ; even in certain cases the objectionable state of the 
prostate may be in some measure overcome by means of large 
catheters, scoops, and proper position whilst voiding urine ; but 
the irritability — excitability, I may call it — and tendency to inflam- 
mation, which are almost certain accompaniments, cannot so readily 

* Practical Surgery, pp. 601-602. 

f By many writers lithotrity or lithotricy is applied to designate both the ori- 
ginal grinding or drilling operation, and that of crushing or lithotripsy. In the 
latter sense it has been employed by Mr. Fergusson. 
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be coped with. It is very certain that in some instances the organs 
become more and more callous after the application of instruments; 
but it is equally certain that the conditions above referred to often 
rather increase than otherwise, after the first, second, or third 
sitting; and, in addition, that in certain cases, where the condi- 
tions have not been by any means conspicuous before the opera- 
tion, they have become so developed as to retard the whole pro- 
ceedings, making each succeeding attempt more painful than the 
preceding one, so that the cure (if cure it can be called) is ulti- 
mately completed amidst the most miserable sufferings — miserable 
to the patient, and disheartening to the surgeon, — when, from time 
to time, as a favourable opportunity presents, he has again to 
resume his attacks upon the original cause of the suffering — the 
stone — which may at this time be already comminuted into a variety 
of fragments. 

" While I do not hesitate to assert that the above picture is by 
no means overdrawn, it must be admitted that the effects are very 
different in the majority of cases in which lithotrity is properly 
applicable: and here, be it remarked, there is a vast difference 
between such examples and those in which, unfortunately, it is 
attempted ; for when the circumstances are favourable, viz., 
when there is a large and callous urethra, a capacious and apa- 
thetic bladder, (if I may so call it,) with good muscular power, a 
healthy prostate, and a small or moderately-sized stone, the ope- 
ration may be done once, twice, or as often as may be required, 
with as little annoyance to the patient as if he were only under- 
going the treatment for stricture." 

LITHECTASY. 

A new method of removing calculi from the bladder of the male 
without incising the prostate, entitled " lithectasy,"* or ''cystec- 

* From X(9of, fi stone, and txrari;, dilatation, 



tasy," has within a few years been strongly recommended by Dr. 
Willis, of London.* It consists first in making an incision a few 
lines long into the urethra exactly in the median line and behind 
the bulb, and then slowly and patiently dilating the membranous 
portion and the prostate with sponge or gentian tents, or Arnott's 
dilator, till sufficient room is obtained for the introduction of the 
forceps into the bladder and the removal of the stone. The in- 
cision or button hole opening into the urethra should be made 
upon a grooved staff. 

Mr. Elliot, of Carlisle, (England,) who has practised the ope- 
ration successfuly in one instance, believes that advantage will be 
derived in the subsequent steps of the process from a larger ex- 
ternal opening. He makes the external incision as in the common 
lateral operation for stone, and opens the membranous portion in 
its whole length, from the prostate up to the bulb. The dilatation 
is effected by Mr. E. with the fluid pressure dilator of Dr. Arnott, 
an admirable instrument for the purpose, which has already been 
referred to at p. 325 of this work. The length of time required 
for the dilating process will of course vary with the resistance of 
the prostate and the degree of force employed. Dr. Willis has 
mentioned thirty or forty hours as the usual period. But Mr. 
Elliot believes it maybe much sooner accomplished, and with less 
suffering if Arnott's dilator be used, and a small additional quantity 
of mucilaginous fluid be thrown into the bag every quarter of an 
hour. Previous to the operation, the membranous portion and the 
prostate, as directed by Mr, E., should be dilated as far as possible 
by the use of bougies. 

* Mr. John Douglas appears to have been the first who directed his attention 
to this subject. In 1819, Drs. Neil and James Arnott, assisted by Sir Astley 
Cooper, applied the process, for the first time, upon 'the Jiving subject, but their 
success was not such as to bring the operation into general favour. M. Guerin, 
of Bordeaux, devised a proceeding somewhat similar, but which was in this 
respect objectionable*, that the incision of the urethra was continued from the 
urethra through the sphincter ani into the rectuou 



PLATE LXX— LITHOTOMY IN THE FEMALE. 



Figs. 1, 3. — Super-pubic or high operation, as practised in either sex. An incision has been made through the 
linea alba above the pubis, and an opening made through the anterior wall of the bladder. In the stage of 
Ihe operation shown, the surgeon sustains the upper angle of the vesical incision with the forefinger of the left 
hand (a). An assistant draws off one of the lips of the wound in the bladder with the blunt hook (b), while 
the surgeon, with the curette in his right hand (e), raises the stone from the lower fundus of the bladder. The 
surgeon then, as shown in fig. 3, gives the curette into the hands of an assistant (c), who sustains the stone 
while the operator grasps and removes it with the forceps applied with both hands (a, b). 

Fig. 2. — Puncture of the bladder in the above operation, shown after the incision of the linea alba, in a section of 
the male pelvis. (A). Symphysis pubis. (B). Line of section of the abdominal walls. (C). Reflection of 
the peritoneum on the top and posterior surface of the bladder. (D). Bladder in a state of partial distension. 
(E). Left forefinger of the surgeon, which breaks away the cellular tissue so as to expose the front surface 
of the bladder, and serves as a guide to the bistoury (F), with which the bladder is punctured between the 
finger and the symphysis pubis. 

Fig. 4. — Vestibular operation. — The labia majora are separated by the two fingers of an assistant (a, b). A catheter 
passed through the urethra is depressed with the left hand of the surgeon (c) so as to make the vestibulum 
tense while he incises it with the bistoury in his right hand. 

Fig- 5. — Incision of the urethra upwards. — The mons veneris is pressed upwards with the right hand (A) of an 
assistant. (B). A grooved director; with this the surgeon depresses the urethra with his left hand towards 
the vagina, and divides its upper wall with a bistoury in his right. 
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Another advantage arising from a large external incision, besides 
that of getting more ready access to ihe passage, is, that the pros- 
tate, provided it does not readily yield to dilatation, may be di- 
vided on one side with the knife, and the process completed as in 
the lateral operation for stone. 

The operation of lilhectasy has been successful in the hands of 
its inventor, and in two cases in which it was employed by Mr. 
Elliot and Mr. Wright of Dalton. It terminated fatally in a case 
operated on by Mr. Ferguson at King's College Hospital. Mr. 
Ferguson made the external incision in the perineum in the shape 
of an inverted \ for the purpose of getting readier access to the 
urethra. 

The cases above cited, serve to show that stones may be ex- 
tracted from the bladder by lithectasy, but it yet remains to be 
proved, a circumstance extremely doubtful, that the process pre- 
sents any advantages over the ordinary operation by lithotomy. 



OPERATIONS UPON THE GENITAL ORGANS IN THE 
FEMALE. 

This section comprises operations for Stone ; Suture of the 
Perineum ; Recto-vaginal and Vesico-vaginal Fistulae. 

LITHOTOMY IN THE FEMALE. 

In the female it can seldom be necessary or justifiable to cut for 
stone. The shortness of the urethral passage, the facility with 
which it may be distended by the calculus itself, by the introduc- 
tion of a sponge tent, or by dilating force more suddenly applied, 
render possible the discharge of stones of considerable size through 
the urethral canal by the natural efforts of the bladder. The author 
has in two instances succeeded in removing stones from the ex- 
ternal orifice of the urethra, of a diameter three or four times as 
great as the undilated canal. In case the stone is not in this way 
dislodged, the surgeon has a resource nearly infallible in the 
lithotriptic or crushing operation. It is difficult, in truth, now that 
the operation just referred to has been brought to its present high 
degree of perfection, to lay down any positive indication for the 
performance of lithotomy in the female. But cases requiring 
this operation may occur, one of which has within a few months 
come under the care of the author, where the stone is of large size, 
the spasmodic irritability of the bladder extreme, the organ itself 
habitually contracted down to such dimensions as to prevent the 
opening of the lithotriptor to the requisite extent, and the patient 
so worn down by suffering as to render some immediate measure 
of relief absolutely necessary. It is, nevertheless, occasionally 
practised by some surgeons, and especially in children, who do 
not as a general rule bear as well as older subjects the frequent 
introduction of the lithotriptor into the bladder. The extreme 
repugnance with which surgeons of experience regard lithotomy 
by a perineal operation in the adult female, is not from any imme- 
diate danger accruing from the operation, but the very probable 
entailment for life of incontinence of urine — one of the most dis- 
gusting and loathsome affections. In consequence of this, if any 
cutting operation were deemed requisite in the adult female, the 
86 



super-pubic or high operation, described at page 336, might be 
deemed the most appropriate. But this, though less dangerous 
in the female than in the male, in consequence of the greater 
breadth of the female pelvis, is nevertheless accompanied with 
much risk to life; and the surgeon, who should look to the pro- 
longation of human existence as a principal object, ought, even 
with the risk of an incontinent discharge of urine, to decide in 
favour of one of the operations by the perineum— that by incision 
of the urethra upwards being, in the author's opinion, the one 
that should in most cases be chosen. In infants the incontinence 
of urine follows much less frequently than in adults, as a result of 
the division of the neck of the bladder from the perineum. This 
operation is performed in the female by four different processes — 
by an incision through the vestibulum ; by a lateral cut from the 
urethral passage; and by an incision from the urethra downwards 
into the vagina, or upwards towards the symphysis. 

At the Vestibulum. 

Surgical anatomy. — The object of the incision of the vestibu- 
lum, is to reach the bladder without dividing the urethra. The 
vestibule is a triangular space included between the clitoris, the 
nymphos, and a transverse line drawn across the anterior boundary 
of the urethra. The urethral canal in the adult is from an inch to 
an inch and a quarter long, runs obliquely upwards and backwards, 
and is slightly concave on the surface next the pubis. It gradu- 
ally increases in diameter from the external orifice up to the blad- 
der. Its structure is simple, and may be compared to the mem- 
branous portion of the urethra in man, but is surrounded by no 
prostate gland. It rests on the anterior face of the vagina, to 
which it is united by some dense semi-erectile cellular tissue. It 
is found about a third of an inch below the sub-pubic ligament, 
to which it is united by some elastic cellular tissue, that yields on 
depressing the canal, so that the distance between the latter and 
the symphysis can be increased to an inch. In cutting through 
this space up to the bladder, we divide in succession the vestibular 
mucous membrane, the elastic cellular tissue, the constrictor va- 
ginae muscle, the anterior ligaments of the bladder, and lastly the 
neck of the bladder itself. 

Operation. (Process of Lisfranc. PI. LXX. fig. 4.) — The 
patient is to be placed as for the lateral operation in man. Two 
assistants separate the margins of the vulva. A sound is intro- 
duced into the urethra, and pressed downwards with the left hand 
of the surgeon towards the vagina so as to distend the vestibular 
space. The surgeon then makes a semilunar incision in front of 
the urethra, as shown in the drawing. In making this incision 
the handle of the bistoury should be kept lower than the blade. 
The layers are to be divided in succession up to the bladder; the 
lower lip of the wound is then depressed with the finger, and the 
bistoury plunged into this organ so as to open it transversely. 
Through the transverse opening thus made the forceps are intro- 
duced for the removal of the stone. Neither the superficial peri- 
neal, nor internal pudic arteries run much risk of being wounded. 
The process, however, is not, according to the author, deserving 
of much reliance, as it does not afford sufficient space under the 
arch of the pubis for the extraction of a very large stone, and 
would be liable to give rise to an effusion of urine in the cellular 
tissue behind the pubis. 
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Urethral Operation. 

There are several processes for the division of the urethra. 

1. Division in the median line toicards the symphysis pubis. 

/' -ess of Collot. PI. LXX. fig. 5.) — An assistant applies the 

ulnar margin of the right hand upon the mons veneris so as to 

extend the. vestibulura. The surgeon then introduces a grooved 

director through the urethra, runs a straight probe-pointed bistoury 

along the groove, and incises the upper wall of the urethra, the 

cellular tissue above it, and the neck of the bladder in the direc- 

tion of the symphysis pubis. The instruments are then withdrawn; 

the left forefinger is introduced into the bladder, and serves as a 

guide to the passage of the forceps for the withdrawal of the stone. 

This operation has been many times performed with success, and 

is less liable to be followed by incontinence of urine than either 

of the two succeeding processes. 

It was the one selected by the author under the circumstances 
referred to on the preceding page. The patient was a young 
lady, of slender and delicate form, twenty-two years of age. The 
stone was very large, weighing over an ounce and three-quarters. 
It was necessary, on account of the large size of the stone, to en- 
large the incision by a second cut upwards on the side next the 
bladder. From the difficulty in withdrawing the stone, there was 
some laceration of the structures on the left side of the incision. 
The wound was carefully closed by three sutures, one of which 
occupied the middle of the urethral tract, so as to diminish as 
much as possible the risk of the operation being followed by in- 
continence of urine. 

No vessels were cut that required ligation. A catheter was 
placed in the urethra, to check the capillary oozing, and left open 
to prevent the suction upon the divided vessels during the act of 
respiration, which seemed to draw the blood into the cavity of the 
bladder, when the external orifice of the catheter was closed. 
The patient recovered rapidly and without incontinence of urine. 

2. Division of the urethra in the direction of the vagina. — This 
is a very simple operation. It differs only from the preceding in 
that the incision is directed downwards in the median line so as 
to divide the lower surface of the urethra, a part of the wall of 
the vagina, and the lower part of the neck of the bladder. 

3. Lateral operation. — This consists in the introduction of a 
bistoury through the urethra on a grooved director, and incising 
the parts obliquely downwards in the same direction as in the 
lateral cut for stone in the male. This process has, however, 
been but little practised ; it involves the division of the constrictor 
vaginas muscle, the transversus muscle, the margin of the levator 
ani, as well as the urethra, perineal fascia?, and neck of the 
bladder. The internal pudic artery occupies the same relative 
position as in the male, and is more or less exposed to injury. 
To get a freer opening, suited to the extraction of a larger stone 
than this process would allow, Dupuytren made a bilateral incision 
with a double lithotome, by a method nearly allied to that em- 
ployed in the male. 

SUTURE OF THE PERINEU T . 

Surgical anatomy. — In obstetrical language, the perineum of the 

female comprises the whole of the space included within the bony 

outlet of the pelvis. Its antero-posterior and transverse diameters 

are each about four inches, though the former may be somewhat 



increased by the retrocession of the point of the os coccygis. The 
perineum proper, however, consists of the triangular space between 
the vagina and the rectum. The base of this triangular portion 
presents to the skin, and is there from three-quarters of an inch to 
an inch and a quarter broad; its vertical diameter is about an inch 
and a half. Above this triangle the walls of the rectum and vagina, 
constituting a part which may be distinguished as the recto-vaginal 
septum, are closely united by dense cellular tissue, up to a point 
where the peritoneum is reflected off from between these organs, 
about three inches from the surface. The perineum of the female 
comprises the same fascia?, vessels and nerves as the male. The 
fascia?, however, especially the middle and inferior, which are 
found in the perineal triangle, are reduced to a cellular state, and 
are bifurcated in front for the purpose of surrounding the vagina. 

The cellular structure of the perineal triangle is distended into 
a thin layer during parturition, to allow of the passage of the head 
of the foetus. When it does not yield properly to the distension, 
or the child's head is unusually large and the labour rapid, the tri- 
angle, with the anterior margin of the sphincter ani muscle, may 
be ruptured near the median line ; in some instances an opening 
has been made in it by the incautious use of the forceps or the 
crotchet. If the laceration extend further, so as to involve like- 
wise the recto-vaginal septum, and lay the two passages of the va- 
gina antl rectum into one, it will constitute a deformity of the most 
distressing kind. If the degree of laceration be limited — extend- 
ing merely to a little distance beyond the posterior commissure of 
the vagina — the cure will in most instances take place sponta- 
neously, especially if, as directed by Chelius, the patient be laid 
upon the side, for the purpose of keeping the parts in closer ap- 
proximation. In case the laceration be more extensive, the 
patient may be placed in the same position, with a towel pinned 
round the hips and thighs to keep the parts more completely at 
rest. The contused nature of the injury, the character of the dis- 
charges which inundate the part, but too commonly, in these cases, 
prevent union by first intention. 

It has been proposed by M. Danyau, (Journ. de Chirurg., 1843,) 
to unite the parts immediately by suture. In some instances it 
might be deemed advisable to apply at once a single stitch, which 
should take deep hold of the perineal margins. But if there be 
much swelling, and there is reason to believe that the vitality of 
the lacerated structures is greatly impaired, this course would be 
highly injudicious, it being infinitely better under such circum- 
stances to wait till the parts have recovered their vital energies. 
The interrupted, the twisted, and the quilled suture, and the leaden 
wire ligature,* have been employed for the purpose of holding 
the sides of the fissure together. The quilled suture has, how- 
ever, in the main, been found to answer best, as it not only keeps 
the surfaces more deeply in contact, but diminishes the tendency 
of the threads to cut out, which usually it is desirable to keep in 
place till a solid cure is obtained. This is always effected more 
or less by second intention, and is sometimes not accomplished 
under the space of a month. When the cure seems tardy, it will 
frequently be necessary to resort to washes or ointments of a stim- 
ulating character, to promote the growth of granulations. 

* In the Amer. Journ. of Med. Sei. for 1S33, a case is reported by Dr. J. B. 
Mettauer of Virginia, in which the leaden ligatures of Dieflenbach were employed 
with success. 
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Operation as practised by the Author. (PI. LXX. fig. 1.) — The 
patient is to be placed as in the perineal operation for stone. The 
borders of the fissure, if they have become callous or lacerated, 
are to be excised with the knife, or a pair of scissors which the 
author has commonly found to answer best. From three to four 
or five double ligatures are to be passed with a needle deeply 
through the edges, embracing the integuments of either side to 
the extent of an inch. These are to be secured, as shown in the 
drawing, over portions of a bougie or quill. In case the fissure 
has extended up through the recto- vaginal septum, two interrupted 
sutures should be introduced with a fine needle, to approximate 
the edges previous to the closure of the perineum. If much ten- 
sion of the integuments is made by the quilled suture, it should 
be relieved, as recommended by DiefTenbach, by a semilunar in- 
cision on either side, as shown in the drawing. In the after-treat- 
ment the greatest care is required to preserve the parts in a state 
of perfect cleanliness. The urine should be drawn off with a 
catheter, and, for the first few days succeeding the operation, the 
action of the bowels should be arrested by the use of opiates and 
astringents. When it becomes necessary to have the bowels 
opened, the accumulated faeces may be washed out through a tube 
by repeated injections of soap and water. Even after the cure has 
been completed the patient has for a considerable time to continue 
the use of baths and emollient applications in order to soften the 
cicatrized parts, and should for a long period avoid any occur- 
rence liable to produce a new laceration. 

In a case which came after parturition under the care of Dr. 
Warrington of this city, and for which I operated a few months 
ago, the result obtained was so successful that it may be well to 
mention the mode in which it was brought about. The patient was 
young and the laceration very extensive, involving not only the 
perineum, but about two inches of the recto-vaginal septum. The 
two external orifices being thrown into one, it was difficult to dis- 
tinguish the boundary between the rectum and vagina. I therefore 
laid a good sized tallow" candle in the back part of the cloaca to 
insure sufficient dimensions for the rectum, and excised on each 
side, immediately in front of it, a strip of mucous membrane with a 
pair of ectropion forceps and curved scissors. Four interrupted 
sutures were then passed deeply at the sides so as to bring the 
raw surfaces together just in front of the candle, which was then 
removed. The gap in the perineum was closed with the quilled 
suture as in the manner of DiefTenbach. The sutures were allowed 
to remain till near the completion of the cure, which took place at 
the end of three weeks. The knees were bound together, and 
ice applied constantly in a bladdertothe perineum. The wound, 
after the first thirty-six hours, was washed several times a day with 
a solution of sulphate of zinc, gradually increased in strength from 
two grains up to fifteen or twenty, from which the greatest advan- 
tage appeared to be derived, in maintaining the tone of the parts 
and preventing free suppuration. At the conclusion of the treat- 
ment, lunar caustic in solution was substituted for the zinc. The 
cure was absolutely perfect, much of the credit of which is due to 
the skill and persevering attentions of Dr. Warrington. 

RECTO-VAGINAL FISTULA. 

A fistulous passage communicating between the vagina and 
rectum may result from the incomplete laceration or contusion of 



the septum in difficult parturition, from unskilful use of the forceps 
or crotchet, or simply from the opening of abscesses in the direc- 
tion of the two passages. Cases arising from the latter two causes 
have repeatedly come under the charge of the author. When 
small, he has with but little difficulty made them close under the 
occasional application of the actual cautery. If larger and placed 
immediately behind the anterior end of the sphincter, he has found 
it necessary to resort to the division of this muscle with the bis- 
toury or ligature. 

Process of Roux. — When the fissure is longitudinal, Roux has 
recommended the incision of the edges and the closure of the 
opening by two or more interrupted sutures, as shown in Plate 
LXXI. fig. 4. Where the opening is transverse, the same dis- 
tinguished surgeon has dissected up a quadrilateral flap from the 
posterior part of the vagina, closing the opening by drawing the 
flap down over the fissure, and fastening it by suture below the 
margin of the posterior vaginal commissure, as shown in Plate 
LXXI. fig. 2. 

Process of Velpeau. — In cases of large transverse opening, this 
surgeon, in imitation of the process of Jobert, (see page 346,) dis- 
sected up a flap of integument from the outer surface of the labium 
externum, twisted it upon its pedicle, and affixed it by suture over 
the vaginal orifice of the fistula, the edges of which he had pre- 
viously made raw, or inflamed by the application of caustic. 

Process of Barton. — The following ingenious operation was 
devised by Dr. J. R. Barton of this city, in the case of a young 
unmarried lady, for a fistulous passage which had formed as the 
consequence of an acute abscess in the region of the rectum and 
vagina. 

" The fistula was found commencing about three-fourths of an 
inch within the labium of the right side, thence passing by a very 
irregular course up the pelvis and inclining towards the rectum ; 
into which cavity it finally opened, about three and a half or four 
inches fro n its inferior aperture in the vagina. Through this 
sinus there issued fluids in sufficient quantity to keep the genitals 
continually moist. Flatus also at times found its way through this 
channel. 

" The discovery of the real nature and the extent of this sinus, 
passing as it did from one to another important cavity, and estab- 
lishing a communication between them, presented an embarrassing 
view of the case as to the mode of cure. It was now clear that 
the complaint must be treated with reference to its connection with 
the rectum, and upon the same principles that govern us in the 
cure of fistula in ano — for in fact it was virtually such a case 
modified by the unfortunate implication of the vagina. 

" It was nevertheless apparent that this sinus could not be in- 
cluded in a seton and ulcerated through, nor be laid open, as 
usually done in the common fistula in ano, without destroying the 
perineum and laying these two great cavities into one! — thereby 
causing a more unhappy state of the parts than had previously 
existed. The duty, therefore, of the surgeon was very clear — 
either to consign the patient to a continuance of her loathsome 
complaint, or to adapt an operation to her peculiar case. The 
latter was successfully done, as follows. 

" A fine tent was inserted, for a few days, to dilate the sinus, 
and to render its course less tortuous. A seton was then intro- 
duced, with an eyed probe, into the sinus per vaginam ; thence 
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passed through its whole extent, until it had penetrated the rectum 
by the orifice into that cavity. It was then brought down and out 
per anum. The two ends were then loosely tied together merely 
tor security against its slipping out. After a few days the loop 
was opened, and the end of the seton passing out of the vagina 
was put through the eye of a probe which was previously crooked 
at the other end. This probe was then inserted into the orifice 
in the vagina; thence about an inch and a half up the sinus, then 
its point directed towards the perineum, just exterior to the sphinc- 
ter ani muscle. Here a small but somewhat deep incision was 
made, and the probe pushed through it ; bringing along with it the 
end of the seton which had been doubled upon itself. 

" The seton now, instead of passing out of the vagina, as at first, 
after coming down from the bowel, through only part of the sinus, 
descended through the new channel which I had made for it. The 
ends, lying almost side by side, were now tied together — thus 
forming a loop in which were included the parts between the 



outer surface of the sphincter ani muscle and the rectum. This 
seton or ligature was subsequently drawn and twisted tighter and 
tighter from time to time in order to cause its ulceration through 
the included parts, as we do in common fistula in ano, when ope- 
rating by the ligature or wire. So soon as, by these means, the 
new and direct channel was formed, and had attained a larger size 
than that penetrating the vagina, the discharges from the rectum 
deserted that portion of the rout which led into the vagina, and 
took the course of the seton. This was exactly the end which I 
designed to accomplish by operation ; believing that if I could 
establish a freer and more direct passage for the escape of the 
fluids of the rectum than that per vaginam, the sinus opening into 
the cavity would heal sua sponte, and become permanently oblite- 
rated. My opinions were confirmed — for long before the seton 
had made its way out by ulceration, the vaginal portion of the 
sinus had healed, and the integrity of this organ had been restored. 
I had now only to pursue the treatment of this case as I should 



PLATE LXXL— SUTURE OF THE PERINEUM. VAGINAL FISTULA, 

SUTURE OF THE PERINEUM. 

Fig. 1. — Suture of the perineum with the lateral incisions of Celsus as modified by Dieffenbach. — The edges of the 
lacerated wound have been excised with the knife, and brought together by three points of the quilled suture. 
In order to allow the more perfect approximation of the surfaces, two lateral incisions have been made through 
the integuments. 

RECTO-VAGINAL FISTULA. 

Fig. 2. — Cure by the process of Roux. — The opening in this case existed between the vagina and rectum, a little 
distance from the cutaneous surface of the perineum. A quadrangular flap has been detached from the posterior 
wall of the vagina, and drawn downwards for the purpose of being fastened by suture to the margin of the 
fourchette, which has been made raw to receive the flap. 

Fig. 3. — Closure of a longitudinal fistula by suture. — The vagina is distended with a bivalve speculum. The edges 
of the fissure, previously inflamed by the application of caustic, have been rendered raw with the knife. The 
needle is passed with a porte- aiguille (a), the surgeon steadying one of the lips of the fissure with a pair of 
rat-toothed forceps in his left hand (6). 



VESICO-VAGINAL FISTULA. 

Fig. 4. — Plastic operation for the closure of the opening between the vagina and bladder. (Elytroplasty. Process 
of Jobert.) — A flap has been detached from the surface of the labium externum, turned upon its pedicle, and 
fastened by suture over the margins of the opening. 

Fig. 5. — Suture of a transverse fistula. (Process of M. Deyber.) — A catheter (a), enclosing a dart stilet, is intro- 
duced through the urethra. On the right side the stilet has been passed through the anterior lip of the 
opening, so as to lodge one of the sutures in the wound, and is shown passed again through the posterior lip 
to allow the other end of the ligature to be detached with the forceps. 

Fig. 6. — Excision of the edges of a longitudinal fissure by the aid of the forceps of M. Fabri, one blade of which is 
constructed like the prongs of a fork. The upper blade, which is single and flat on its lower surface, is intro- 
duced by the urethra, and serves as a support to the pressure made by the forked blade on the edges of the 
fissure. The knife is seen applied for the excision of the edges. 

Figs. 7, 8. — Closure of the orifice by a plastic operation. (Process of Leroy d^Etiolles.) — In fig. 7 is shown the 
outline of a flap (a), detached from the posterior face of the vagina at the anterior extremity of the canal. 

In fig. 8, which is a profile view on a section of the pelvis, the flap (a) is reversed, so as to present its raw surface 
to the margins of the fistulous opening, which hare been previously inflamed with caustic. The end of the 
catheter (b), passed from the bladder into the vagina through the fistula, is made to receive the threads of a 
double quilled suture, by means of which the flap is held against the vesico-vaginal septum. 
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have done had it been a simple case of fistula in ano — viz., by 
continuing to tighten the ligature every day or two, until it finally 
came so nearly away that a slight clip by the scissors divided the 
insignificant intervening portion yet retaining it, when it was re- 
leased. These parts healed up in a few days."* 

VESICOVAGINAL FISTULA. 

In this affection there is a fistulous communication between the 
bladder and vagina, by which the urine escapes either continu- 
ously or at intervals through the latter passage, constituting one of 
the most afflicting and disgusting maladies to which the female 
can be subjected. If the opening exist at the junction of the 
urethra with the neck of the bladder, and is not of large size, 
the bladder is capable of retaining a small amount of urine in its 
lower fundus. The condition of the patient is then less distress- 
ing, as the urine escapes only at intervals, and the patient by un- 
usual cleanliness and care may preserve a certain degree of com- 
fort. But if the opening is at the bas fond of the bladder, the 
urine in most instances dribbles away as it falls from the ureters, 
irritates and excoriates the vulva, the perineum, and the inner 
surface of the thighs, and spreads an offensive penetrating odour 
which causes the patient to exclude herself from the world, and 
in the end breaks down her general health by its sympathetic dis- 
turbance of the nervous system. 

The fistula may be occasioned by ulceration from the lodgment 
of foreign bodies in the bladder, or from syphilitic sores ; but in 
the great majority of cases it arises either from the unskilful use 
of obstetrical instruments, or from the detachment of a slough, 
the consequence of the long-continued pressure of the child's 
head in the lesser pelvis during parturition. The author has had 
two cases under his charge in which the affection was fairly 
attributable to laceration with the crotchet. When it is the result 
of a slough occasioned by the pressure of the foetal head, or by 
that of a pessary which has been known to produce it, the flow 
of urine by the vagina does not immediately follow the infliction 
of the injury, as the slough in many cases is not detached till 
after the lapse of ten, twelve or fifteen days. 

The diagnosis of this form of fistula is usually easy. When the 
urine is found to escape from the vagina, the nature of the affec- 
tion is at once manifest. But this sign the author has found more 
difficult to recognize than would at first be imagined. In case of 
doubt, a coloured fluid may be injected into the bladder, which, 
if the opening exist, will readily be noticed in the vagina: or the 
vaginal passage may be explored with a bivalve speculum. The 
means of diagnosis which I have found most efficacious, consists 
simply of the examination of the vaginal passage with the finger 
conjointly with the introduction of a common catheter through 
the urethral passage. Lallemand recommends the insertion of a 
cylinder of softened wax into the vagina, for the purpose of taking 
an impression of the size and form of the fissure; but this pro- 
cess, though 1 have made repeated trials of it, has never afforded 
me any material assistance. 

Of all the classes of surgical operations, those devised for this 
affection have been attended with the least satisfactory results. 
Prior to the time of Petit and Desault, it appears to have been 
* Amer. Journ. of Med. Sci., Aug. 1840. 
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deemed wholly incurable — and the great degree to which modern 
surgeons have taxed their ingenuity in the invention of processes 
for its cure, without having established any that has received 
general confidence, serves to show the difficulties encountered in 
the treatment. These difficulties in recent cases consist in the 
deleterious influence of the urine on one side, and of the leucor- 
rhceal discharges (which are nearly constantly observed) on the 
other, both of which offer obstacles to union either by first or se- 
cond intention. In addition to these, when the fistula is large and 
of long-standing, the bladder becomes diminished in its capacity, 
and frequently has its upper fundus inverted through the opening; 
the vagina is moreover liable to become narrowed, and have its 
surface as well as that of the bladder covered with calculous con- 
cretions. Though smaTl fistulous orifices may be obliterated 
without any particular difficulty, large openings from the causes 
above mentioned present obstacles to the cure that are nearly in- 
surmountable. The various plans of treatment which appear 
entitled to the most confidence, may be classed under the follow- 
ing heads : — cauterization, suture and instrumental approximation, 
and plastic operations. 

Cauterization. — This is effected either by the application of the 
nitrate of silver or the actual cautery, which are to be applied 
after distending the vagina with the speculum. If the former is 
employed, the walls of the fistula are to be touched with it from 
day to day, so as to develop a growth of granulations which may 
in the end block up the opening and solidly unite together. In 
this way the author has succeeded in occluding a fistula of the 
diameter of a large goose quill, seated near the neck of the blad- 
der. If the actual cautery is used, the round or olive-headed iron 
should be chosen, and applied but for an instant merely to the 
vaginal surface of the fistula, as otherwise we might by the de- 
struction of the margins increase the size of the opening. The 
object of the iron is to contract the opening, and at the same time 
excite the adhesion of its edges. If the orifice is large, it should 
be applied at a white heat at long intervals — if small, repeated 
every third or fourth day. Leroy advises the application first at 
a little distance around the margin of the orifice, for the purpose 
of diminishing its size by wrinkling the tissue, and subsequently 
to touch lightly the edges of the orifice with the iron. The author 
has tried this process, and in one instance with success, when the 
fistula was of such a size as to receive the end of the little finger ; 
but the principal advantage appeared to be derived from the action 
on the margin of the orifice. When during the treatment the 
fistulous passage becomes obstructed by the swelling of its orifice, 
or by the granulations developed, the urine should be prevented 
from accumulating in the bladder, either by the retention of a 
catheter in the urethra or by resorting to its frequent introduction. 
If the fistulous orifice is of very large size, neither of the pro- 
cesses of cauterization will be found effective. The other forms 
of operation must then be had recourse to, an abridged account of 
which has been given as follows by Mr. Costello. 

Suture. (PI. LXXI. figs. 5, 6.) — "The suture in these cases 
is only employed as a means of keeping the fistulous edges in 
contact; and these must be previously disposed to unite by adhe- 
sion, either by the application of a caustic, or by paring with a 
knife. This operation of paring or resecting the edges of a fis- 
tulous opening in a movable fleshy wall, and deeply seated like 
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the vagina, is extremely difficult ; and this, indeed, is one of the 
reasons why the application of caustic is so often preferred. 

" Various methods and instruments have been employed for 
this purpose. Sanson thought that the difficulty would be obviated 
by dividing the urethra with a bistouri cache, and then introducing 
his finger and drawing the fistulous edges downwards to the orifice 
of the vulva. In this manner the paring of the edges was readily 
ted, and the sutures applied ; but the cure was not effected. 
In another case, treated by Malagodi, of Bologna, he was enabled, 
by introducing his finger into the orifice of the fistula, to bring 
down gradually its two sides, and pare off the edges with a bis- 
toury. M. Koux employed in another case two pairs of forceps, 
constructed to hold the right and left sides of the opening. When 
applied, the under blade of each instrument being wider than the 
upper, presented a fixed surface, on which the edges were easily 
cut. A curved suture needle was then passed, followed by its 
wire, by means of a porte-aiguille or needle-holder, from the left 
edge into the bladder, coming out through the right edge. Three 
points having been thus placed, they were twisted and protected 
with a pledget of charpie. The operation, which lasted nearly 
two hours, was unfortunately followed by an attack of peritonitis, 
which ended fatally. The methods just mentioned, however, 
were only applicable to cases in which the direction of the aperture 
was longitudinal. 

" The method recommended by Velpeau is thus described by 
him : ' The patient is placed on an elevated bed or table ; a rolled 
matress is placed under the belly, so that she may bend her 
thighs while she lies on the abdomen. An assistant keeps the 
vagina dilated by means of a wide groove of wood, horn, or 
metal ; the posterior and anterior angles of the opening are di- 
vided, the former with a straight scissors, the latter with a bis- 
toury, to the extent of a line or two, in order to facilitate the 
seizure of the edges on either side with a good staphyloraphy 
forceps, and their resection by means of scissors, either straight 
or curved on the flat. The points of suture are then placed three 
or four lines outside the resected edges ; the edge is held with the 
forceps while the needles are being passed, and each point is 
twisted or tied by means of the fingers. If the opening be 
transverse, the edge may be easily resected by means of a bis- 
toury curved on the flat, and very sharp near its point, the edge 
being raised or lowered by means of a proper pair of forceps.' 

" The difficulties attending the placing of points of suture are, 
however, it is to be hoped, in a fair way of being removed, or at 
least diminished considerably. With M. Colombat's spiral needle, 
a suture-seam can be easily made in the vaginal wall ; and this, 
as well as the improved porte-aiguille, may lead to more numerous 
successes in this embarrassing point of surgery. 

"To place before the reader some of the most practical of the 
modes proposed and practised, we shall take them in the order 
of their succession as to time. At the commencement of the 
present century, M. Lewziski proposed, in a case of transverse 
fistula, to place the sutures from within the bladder, by means of 
a needle fashioned like a sonde a dard, and introduced through 
the urethra. This instrument was subsequently improved by M. 
Deyber. 

"In 1825, ML Lallemand, of Montpellier, invented an instru- 
ment whereby the lips of a transverse fistula could be brought 



into, and maintained in contact during the time necessary for their 
adhesion, without sutures. This instrument, which he termed 
sonde- erigne, consists of a thick canula, four inches long ; a double 
hook, or two double opposing hooks, that can be projected from, 
or drawn into, the canula at pleasure ; a circular disc at the outer 
end of the canula, to prevent its slipping into the bladder ; and a 
spiral ring, by means of which the hook introduced into the poste- 
rior lip of the fistula can be brought forward. The canula is in- 
troduced through the urethra, and the hook is projected through 
the vesico-vaginal wall, just beyond the posterior lip of the fistula, 
and upon the surgeon's fingers. The front of the urethra is pro- 
tected from any undue pressure which the disc might make on it, 
by means of a pledget of lint. The spiral ring then acting, brings 
the lips of the fistula in contact, by bringing the hook forward, 
and forcing the anterior lip backward. The degree of apposition 
necessary to union can be nicely regulated, by means of a particu- 
lar mechanism. The vagina should also be protected from the 
contact of the hook, by a pledget of lint. M. Lallemand states, 
that he has succeeded in seven cases with this apparatus. He 
does not refresh the edges of the fistula by incision ; he simply 
cauterizes with the nitrate of silver. 

" Dupuytren invented an instrument, also, for the purpose of 
approximating and holding the lips of the fistula in contact, which, 
being previously cauterized, were thus disposed to unite. This 
instrument was a large female catheter, furnished at its sides with 
two flaps or wings, that could be expanded or closed at pleasure 
by a central rod. When this sound w T as introduced into the blad- 
der and the wings developed, on being drawn outwards, the pos- 
terior edge of the fistula was drawn towards the anterior, which 
was also pressed backwards by means of a pledget of charpie. 

" Care by the application of a flap taken from the neighbouring 
integuments. (PL LXXI. figs. 7, 8.) — The idea of extending the 
application of plastic surgery to the loss of substance in the vesico- 
vaginal wall, was first propounded by M. Jobert, in 1836. In 
effect, there is no greater difficulty in obtaining a flap from the 
labia, groin, or buttocks, for the purpose of closing a solution of 
continuity in the vagina, than there would be in detaching one 
from the forehead, in the operation of rhinoplasty ; and although 
the object of the transplantation is different, the steps of the opera- 
tion itself are nearly the same. 

" The edges of the fistulous aperture are first refreshed by inci- 
sion, which M. Jobert affirms to be of easy execution, as they can 
be brought down by moderate well-directed traction, or by intro- 
ducing the finger into the aperture. When the edges of the open- 
ing are pared, a flap of proper size and thickness (the skin alone 
would not suffice) is then formed, with a pedicle of sufficient sub- 
stance to insure nourishment for the flap ; and it should be of such 
a length as to make allowance for the retraction which takes place 
in it during the stage of suppuration. 

" In order to secure the flap in its place while the points of 
suture are being placed, a thread is passed through its upper 
edge, and a catheter being introduced through the urethra and 
fistula into the vagina, the thread is passed through the eyes of 
the catheter, and is thus drawn out and given to be held to an 
assistant. ' I then introduce,' says M. Jobert, ' my finger along 
the flap, sliding over it a curved needle, fixed in the porte-aiguille 
used in the operation for staphyloraphy, or I direct it solely with 
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the hand. At one stroke the angle of the flap and the edge of 
the fistula are transfixed, and the needle, armed with a ligature, 
is withdrawn by means of a pair of dressing forceps. The same 
is done with the opposite angle. As soon as the points of suture 
are placed, they should be tied at once, to secure perfect contact. 
The threads are secured externally; and they come away from 
the tenth to the fourteenth day.' 

" The next thing is to prevent the accumulation of urine in the 
bladder, and to secure for it a free and constant flow. This can 
only be effected by placing and keeping in the urethra a catheter 
of full size. The thread first employed should be passed down 
this catheter, as the ulceration it might occasion in the urethra will 
thus be prevented. The patient is placed in the horizontal posi- 
tion, and strict rest is enjoined. 

" The period for the division of the flap must, of course, depend 
on the sufficient vitality and adhesion of its upper portion, as well 
as the patient's state of health. The safest course is, not to be 
in a hurry. M. Jobert does not divide it till the thirtieth or fortieth 
day; and even this may be premature. In making the division, 
due allowance must be made for the further retraction which will 
take place; it should not be divided higher up than one-half of 
its entire length. The external wound resulting from the trans- 
plantation, may be treated by adhesive straps or sutures; but care 
should be taken that no pressure be made at the lower part of the 
wound, that might interfere with the due supply of blood to the 
pedicle of the flap. 

" M. Jobert thus describes the consecutive phenomena observed 
by him : 'As soon as the parts are brought into contact, an exu- 
dation of blood takes place in the bladder, which is voided by 
the catheter; the same oozing occurs also in the vagina. The 
wounded surface of the flap soon becomes covered with lymph ; 
the urine becomes turbid, owing to the pus given out from the 
upper part of the flap; and this continues for an indefinite period, 
cr until the upper part of the flap contracting, it becomes leveled 
with the surface of the bladder. I have seen it persist for twenty- 
five days. 

" 'The section of the pedicle gives rise to more or less hemor- 
rhage and both ends of the flap soon retract. The transplanted 
portion, now living in its new situation, is liable, like other tissues, 
to various diseases; and hence it inflames, not only from the 
slightest contact with the urine, but even by the effects of the 
incision ; and hence, when red and swollen, it is observed to ex- 
tend out of the vagina. In this state it is engorged ; suppuration 
soon takes place ; and as this diminishes, it retracts within the 
vagina. Thus I have seen the flap, when divided, retract, to 
come forth again during the inflammatory stage, and again retract 
to such a degree, as not to be seen without expanding the labia, 
and depressing the posterior commissure. 

" ' It is worthy of remark, that the flap, though enjoying life, 
no longer possesses sensibility, all communication with the great 
nervous centres being cut off.' "* 

Process of Velpeau. — This consists in seizing with a double 

• Cyclopedia of Practical Surgery : London, July, 1842. 



hook the posterior wall of the vagina, opposite the fistula, push- 
ing the wall forwards by a finger introduced into the rectum, and 
raising up with the bistoury a bridge, an inch to an inch and a half 
long, from the floor of the vagina, without penetrating into the 
rectum. The edges of the fistula are then made raw and closed 
by sutures, which are made to pass, before they are tied, under 
the bridge, so as to elevate the arched or bridge-shaped flap, and 
cause it to project into the bladder. This process has failed, how- 
ever, in its application upon the living subject. 

Process of Leroy . (PL LXXI. figs. 7, 8.) — In place of the processes 
of Jobert and Velpeau, which he looks upon as little more than 
mere speculations, this surgeon has proposed the following. To 
raise a flap from the posterior wall of the vagina, as shown in fig. 
7, penetrating only with the knife into the cellular space between 
the vagina and rectum, and stopping where the point of union 
between these passages becomes more intimate at the recto-vagi- 
nal septum. A short thick flap may thus be obtained, which is to 
be applied by its raw surface to the edges of the fistula, which 
should be made raw and bleeding. The flap is to be fastened by 
a double quilled suture, as shown in fig. 8. 

The author attempted, a few years since, to close an opening 
into the lower fundus of the bladder which would- readily admit 
the ends of two fingers, by passing one tenaculum transversely 
through the opposite margins of the fissure, and another through 
its front and back margins at right angles to this, subsequently 
throwing a ligature under the instruments, and tying it moderately 
tight, in order to purse up the surrounding parts and close the 
opening. The case was not successful in consequence of the 
slipping of the ligature too early. But where the opening is but 
of medium size, provided the edges were first made raw with 
the knife or by the action of lunar caustic, the author is disposed 
to think that this process would present a fair prospect of success. 

Despairing of success in cases of large fistulse by any of the 
processes known, M. Vidal has proposed to excise the mucous 
membrane at the anterior orifice of the vagina, and cause the sur- 
faces to unite by the application of the quilled suture, so as to leave 
but a small outlet for the urine, and turn the vagina into a com- 
mon urinary pouch, from which the urine can only escape by the 
urethra. 

As there are but too many cases in which all methods of cure 
fail, it becomes necessary to devise some measures to palliate the 
inconvenience arising from the constant flow of urine. Leroy 
points out a mode of tamponing the vagina with caoutchouc in 
leaves or in paste — a substance which is elastic and unalterable, 
and, as he says, freer from the objections which to thikday have 
rendered all permanent plugging of the vagina nearly impracti- 
cable. 

Mr. Barnes, of Exeter, (Eng.,) employs an elongated caoutchouc 
bottle, which, when placed in the vagina, presents an opening 
corresponding to the fissure. The author has, however, had bet- 
ter success, with a sort of boot-shaped silver or silver-gilt trough, 
devised byM. Feburier, of Paris, which, when accurately fitted to 
the vulva, is easily held in position, and effectually prevents the 
escape of urine by any other channel. 
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PLASTIC AND SUBCUTANEOUS OPERATIONS. 



UNDER THIS GENERAL HEAD ARE CONSIDERED: 1. THE SUBJECT OF PLASTIC OPERATIONS, AS APPLIED TO THE CURE OF DEFORMI- 
TIES ARISING FROM LOSS OF SUBSTANCE; AND, 2. THAT OF THE SUBCUTANEOUS DIVISION OF MUSCLES, TENDONS AND FASULE, 
FOR THE DISTORTIONS WHICH ARISE FROM THE RETRACTION OR SHORTENING OF THESE PARTS. 



I. PLASTIC OPERATIONS. 

Plastic surgery has for its object the restoration of parts that 
through accident or disease have been partially or altogether lost, 
by the transplantation of a portion of healthy integument. The 
birth-place of this branch of science appears to have been in 
India, where the reconstruction of the nose with a flap of integu- 
ment taken from the forehead — too often rendered necessary by 
the barbarous modes of punishment in vogue among the orien- 
tals — has been practised from time immemorial, by certain low 
caste priests, who derived their origin from the Brahmins. From 
some remarks of Galen, it would appear that the making ot noses 
was practised by the priesthood of Egypt, though of their method, 
which was kept secret, nothing is known. About the middle of 
the fifteenth century another form of plastic operation was brought 
into vogue by some Italian surgeons, the most distinguished and 
successful of whom was Tagliacotius, Professor of Medicine and 
Surgery at Bologna, whose principles and mode of practice have 
been handed down in his Chirurgia Curtorum per Insitionum.* 
This received the name of the Italian or Tagliacotian method, and 
differed Iqpn the Indian, inasmuch as the integument from which 
the. nose' was made was borrowed from over the biceps muscle of 
the left arm. Afler enjoying high favour for a considerable period, 
this Italian method sunk into disesteem, and Tagliacotius became 
a subject of ridicule to Van Helmont and Butler ; — silver, wooden, 
and waxen noses being resorted to, to hide a deformity which the 
surgeons of the sixteenth and seventeenth centuries lacked the 
skill or the enterprise to relieve by a plastic operation. 

During the war with Tippoo Saib, in 1793, the attention of the 
British surgeons was strongly attracted by the skill ex bited by 
the Indian priests in the reparation of the nose, and their process, 

• A copy of this admirable work is to be found in the Loganian Library of 
this city. 



under the name of the Indian method, was introduced into Europe 
by Linn and Carpue, of London, who operated themselves in 1813 
and 1814. In the latter year, Grsefe, of Berlin, revived the pro- 
cess of Tagliacotius with some modifications, and the operation 
thus modified received the name of the German Method. 

Some ingenious modifications of the plastic art were introduced 
by the surgeons of France, consisting mainly in the restoration 
of parts partially lost by the raising or sliding of flaps from the 
injured organ itself or from the neighbouring structures, which 
has received the name of the French method. 

Many of the surgeons of Europe, and some of those of this 
country, have employed these various processes with distinguished 
success. But to Dieffenbach the credit is due of having general- 
ized and simplified their application, and especially that of the 
Indian method, which he has clearly shown to possess such ad- 
vantages over the rest, that these, except in cases of smaller defi- 
ciencies, are seldom now employed. 

For practical purposes, all plastic operations may be noticed 
under two divisions — where the integument is brought from a 
distant part — and, where it is derived from the structures adjacent. 

First class. — This comprises operations for the restoration of 
the nose and lips in which the integument is brought either from 
the arm after the Italian or Tagliacotian method, from the fore- 
arm as practised by Grsefe, Delpech, and Dieffenbach, or from 
the back or palm of the hand, as has been done by Roux and 
Labat. The two latter modifications have been devised for the 
purpose of rendering the necessary confinement of the arm to the 
defective part less painful and fatiguing ; the flap in all these 
cases being left adherent to the arm, till union had taken place at 
its other end with the part to which it had been attached by suture. 
In several instances, a portion of integument has been entirely 
detached from the arm or thigh, and at once applied on the sur- 
face of the defective organ, the edges of the latter having been 
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previously freshened with the knife. By this means small breaches 
of surface have been filled up by Dr. John Mason Warren, of 
Boston, and others, though it generally failed in the practice of 
Graefe and Bunger, who made frequent trial of it. This practice 
is founded upon the fact, that parts completely severed by accident 
from the body have, after many minutes or even half an hour had 
elapsed, and they had become perfectly pale and bloodless, occa- 
sionally been found still to retain a sufficient degree of vitality 
to accept of union after nice adjustment to the organ from whence 
they had been removed. It has been successful in the hands of 
the author where the lobe of the left ear had been torn completely 
off. 

Second class. — Of the mode of operation, in which the flap is 
taken from the immediate neighbourhood of the part to be sup- 
plied, there are many varieties. 

1. Raising the flap and twisting it upon its pedicle as in rhino- 
plasty, after the Indian method. 

2. Rotation of lamina without twisting. This consists in raising 
a flap, the root or pedicle of which is left attached at a point ad- 
joining the breach to be filled up. An incision is first made from 
what is to be the outer side of the pedicle, carried in such a direc- 
tion as to circumscribe a flap of the proper form, and terminating 
again in the breach at the opposite side of the pedicle. The flap 
is then to be raised by dissection, rotated upon its root, and fixed 
by suture to the raw margin of the defective part. After union 
the pedicle in general does not require to be divided. Mr. Liston 
has applied this process to the restoration of one of the alae of the 
nose ; Dieffenbach and Von Ammon to the reconstruction of the 
eyelids; Jobert and Velpeau to the closure of vesico-vaginal fis- 
tulae ; Professor Mutter to the filling up of the denuded surface left 
by the division of cicatrices, &c. &c. 

3. Simple sliding of the flap. Glissement dulambeau. — The flap 
to be raised forms, by its free edge, one of the margins of the solu- 
tion of continuity to be filled up. It is to be dissected back from 
the breach sufficiently far to enable the operator to stretch it, with- 
out rotation or twisting, in order to cover the place upon which it 
is to be applied. It has been frequently employed in replacing 
lost portions of the alae of the nose, and in repairing deficiencies 
of the lips and eyelids. It is a favourite method with the French 
surgeons, and has recently been strongly eulogized by M. Serre, 
of Montpelier, but is in fact little more than the old operation of 
Celsus, who, in addition, practised a semicircular incision through 
the skin, at some distance beyond the pedicle, so as to allow the 
flap to yield the more readily to the traction. A modification of 
this has been made by Mr. T. Wharton Jones, for shortening and 
ectropion of the upper eyelid, as described at page 143. 

4. By reflection of the flap. The flap is to be raised from a sur- 
face near to the point on which it is to be applied, and carried by 
simple reflection to the defective part, upon the margins of which 
it is to be affixed by suture. In this way fissure through the hard 
palate, complicated with hare-lip, has been closed by Sanson ; a 
flap being separated from one margin of the divided lip, and bent 
in upon the fissure. The column of the nose has been restored 
by separating a vertical flap from the whole thickness of the upper 
lip, and reflecting it upwards to the apex of the nose : the mucous 
membrane of the reflected flap becoming external, and gradually 
taking on the appearance of skin. Where the lip was short, Dief' 



fenbach has allowed its mucous membrane to remain undivided 
for the growth of granulations. 

5. By demi-rotation and traction. The flap is to be cut up some 
distance above or below the defective part, and partly rotated and 
partly stretched, so as to be made to fill up the vacancy. In this 
way deficiencies of the lips, lids, palate, &c, have been supplied 
by various surgeons. In some cases, the flap consists of the skin 
and subcutaneous tissue, sometimes of mucous membrane only, 
and sometimes, as where the entire lower lip is to be supplied, of 
the whole thickness of the cheeks. 

6. By rolling of the flap. An elongated rectangular portion of 
integument is to be cut up and rolled upon its cutaneous surface 
in order to form a plug, and then introduced so as to make a solid 
closure of openings which are rounded, and not of great size, the 
edges of which have been first shaved off. Velpeau has applied 
this plan to the cure of fistula? left after the operation of tracheo- 
tomy; Sanson and others to artificial anus; Jamiesonto the radical 
cure of hernia after operation. 

7. By successive migration of lamina. This is a modification 
of the method of Tagliacotius. A flap is raised from a remote 
part, and brought by successive graftings and transplantations to 
the vacancy to be filled up. This has been employed by Roux, 
in supplying lost portions of the cheeks. Prof. Mutter and others 
have also employed with success this plan of the migration of 
lamina. But it has not in general proved in my hands a satisfac- 
tory process, as it is attended with much suffering to the patient, 
some difficulty on the part of the operator, and great liability to 
failure from sphacelation of the retransplanted flap. 

8. By bridge-like elevation of the flap. This consists in raising 
two elongated flaps, one on each side of the preternatural orifice ; 
the two ends of each flap are to be left adherent. The flaps are 
then to be dissected underneath, so that they may be slid as 
bridges over the opening ; the proximate edges of the flaps are 
then to be fastened by suture. This plan has been employed by 
Velpeau and others, in fistulse opening into the cavities of the 
mouth, vagina and rectum, and by Dieffenbach in the cure of 
urethral fistula in the male. An ingenious modification of this 
process has been made by Dr. Mettauer of Virginia, and has been 
successfully employed both by him and Professor Mutter in the 
closure of small openings in the palate. It consists simply, in 
addition to the operation as above described, of the insertion of 
some soft substance, as a roll of buckskin, into the new sulcus 
formed on each side of the flaps, so as to raise a growth of granu- 
lations from its bottom, and sustain the flaps in their new position. 

In the above classification is found displayed all, or nearly all, 
of (he principles which have been variously employed in the cure 
of deformities by plastic surgery. It is necessary that the ope- 
rator should be familiar with the resources of this department of 
the art, though there can exist, in general, no prescriptive plan of 
treatment. The deformities requiring operations of this class are 
necessarily so dissimilar in different cases, that every new one 
becomes a separate subject of study to the surgeon, and opens a 
fresh field for the exercise of his ingenuity in restoring the lost or 
deformed parts, with the best success and the least injury to the 
neighbouring tissues. 

General rules can therefore only be given for the application of 
the various principles of plastic operations above detailed, since 
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from the limits of this work, but little room is afforded for the 
Inscription of individual cases.* 



RHINOPLASTY. 

This term is applied not only to the reconstruction of a nose 
entire, but to the restoration of parts of the organ — the alae, the 
septum, or the back. The former may be accomplished by the 
Indian or Italian methods, or the modification introduced by Graefe 
— the latter by the Indian or French, according to the greater or 
less extent of the deformity. 

Indian method. — Reconstruction of the entire nose. 

This method — in which, as before observed, the new nose is 
formed by taking a flap from the forehead — is, in the opinion of 
the author, always to be preferred in the reconstruction of the nose 
when a large part is wanting, provided the frontal integuments be 
healthy and somewhat movable, and the forehead itself not so low 
as to render it impossible to raise the flap without cutting the 

* Various terms have been applied to this department of the art, but the author 
believes the name of Plastic Surgery, (from TrXac-o-ou, to mould or model,) will 
be found the most simple and appropriate. Using this as the generic term, we 
will have then Rhinoplasty for the nose, Cheilophsty for the lips, eic. etc. M. 
IMandin has employed the term Autoplasty; M. Velpeau, Anaplasty,- and several 
of the German writers Morioplasty,'\n the same generic sense in which the words 
Plastic Surgery have been used by Zeis and by the author of this work. 



greater portion of it from the hairy scalp. It will be found parti- 
cularly appropriate in cases where the nasal bones have been 
destroyed, it being in fact the only process which enables us, under 
such circumstances, to give the new organ sufficient firmness at 
its root, to retain its natural elevated position. Youth, old age, 
any impaired state of the general health, or habitual proneness to 
erysipelas, are to be viewed as counter-indications to the operation. 

Before proceeding to the operation, it will be necessary to mark 
out upon the forehead a flap of the proper size and shape for the 
case in question. A model may be fitted on the face out of paper 
or leather, and then outlined upon the forehead with ink or lunar 
caustic. The plan which the author prefers, is to cut out a second 
model in adhesive plaster, after the first has been properly shaped, 
and apply it, with the apex between the eyebrows, upon the fore- 
head either perpendicularly, or, if the forehead be low, in an ob- 
lique direction, so as to avoid as much as possible cutting up into 
the region of the scalp. The shape of the pattern which will be 
found most appropriate is seen at Plate LXXII. fig. 4; but the 
shape of the flap is of less importance than the cutting it of suffi- 
cient magnitude, as it changes much by the concentric contraction 
which occurs during the process of cicatrization. It should be at 
least a quarter or a third larger than the exact model of the new 
nose required, to allow of the shrinking which necessarily follows. 

Dieffenbach has in some instances raised a flap of an oval 
shape, cutting out the septum, after the flap has been turned down 
and secured, by two parallel incisions with the scissors at its lower 
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(Processes of the Author.) 

Fig. 1. — Representation of a patient, before the operation and with the mouth closed, who had lost the entire upper 
lip, all the soft parts of the nose, the septum narium, and the turbinated bones. 

Figs. 2, 3. — Cheiloplaslic operation. — In fig. 2 is given an accurate view of the face of this patient, with the chin 
depressed. The mouth, from the entire destruction of the upper lip and a portion of the lower, was drawn by 
the cicatrization into a rigid narrow orifice, surrounded with a cicatrized border. This was first enlarged by 
extending the commissures laterally, by the stomatoplastic process of Dieffenbach for atresia oris, described at 
page. 243. The black lines upon the cheeks represent the outlines of the flaps with which the upper lip was 
reconstructed, as shown in fig. 3. 

Figs. 4, 5, 6. — Rhinoplastic operation. — After the new lip had become solid and firm, the nose was restored by a 
flap taken from the forehead. In fig. 4 the outline of the flap and new column is shown on the forehead. The 
dark spots represent the points at which the sutures were subsequently passed. The pedicle of the flap is 
placed between the brows, the incision upon one side of which is extended lower down than the other, to facili- 
tate its twisting. By the sides of the nasal chasm are seen the two fissures cut for the reception of the edges 
of the flap. The spots represent the points for the insertion of the sutures corresponding with those on the flap. 
Two of the sutures alone are shown partly introduced, as described in the text. The wound of the forehead 
was closed with hare-lip sutures, so as to leave a raw surface of but small extent. The edges of the new nose 
were secured in the fissures by three interrupted sutures on either side, which are seen in fig. 5, tied on small 
rolls of adhesive plaster after the manner of Grafe. The end of the septum is also attached to the middle of the 
upper margin of the new lip. In fig. 6 is a lateral view of the flap after being adjusted with the sutures. The 
twist of the pedicle is seen over the nose. 

Fig. 7. — This is an accurate representation of the face of the same patient, taken on his visit to town sixteen months 
after he had left the hospital, by Mr. S. Wllits of this city. 
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end. When the integuments on the forehead are thin, this mode 
of forming the septum will be found advisable, as it gives addi- 
tional solidity to the point of the new nose. Under other circum- 
stances, the author prefers greatly to bring down the septum from 
the forehead. Delpech made the base of the flap three-pointed, in 
order to facilitate the closure of the wounds on the forehead; but 
this plan does not serve so well in giving to the new organ its 
proper form and proportions. Some surgeons bring down a flap 
from the forehead without any middle slip for the new septum or 
column, as in the old Indian process, and subsequently, after the 
new nose has been fairly united to the face, raise a column from 
the middle portion of the upper lip. The author has tried this 
process, but considers it objectionable, inasmuch as the column 
thus formed has a tendency, during cicatrization, to produce mu- 
tual distortions of the upper lip and the point of the nose. 

After the flap is delineated on the forehead, the places for the 
sutures, with corresponding points on the sides of the nasal open- 
ing, should be dotted with ink or coloured varnish. The peduncle 
of the flap over the root of the nose should be left half an inch or 
five-eighths wide, as this is sufficiently narrow to allow us to rotate 
and loosely twist the flap, and at the same time preserve for its 
nourishment one or both of the angular arteries of the nose. 

The incision for circumscribing the flap should be carried down 
between the eyebrows, as directed by Lisfranc, a little lower upon 
one side than the other — the one opposite to that upon which we 
intend to make the twist — as it gives additional facility to this 
manoeuvre. In the usual process the pedicle, after the flap is 
twisted and secured, is left as a loose bridge over the skin below it, 
exposed on all sides to the air, and liable from this cause to shrink, 
so as to interrupt to more or lest extent the nourishment of the flap. 
To obviate this danger, Liston and DiefTenbach lodge the pedicle 
in a groove cut in the integuments upwards from the chasm of the 
nose. The bulky prominence formed in this way by the adhesion 
of the pedicle in the groove, requires not merely cutting off and 
smoothing down, (as in the ordinary operation,) but to be extir- 
pated from its bed in the after stages of the process, thus increasing 
the extent of the cicatrix. A better result will be obtained by the 
process of the author, given in the case described below, in which 
a small triangular flap with its base downwards is removed at the 
root of the nose for the attachment of the pedicle. This, with the 
peculiar mode of inserting the edges of the flap therein mentioned, 
will, judging at least from the author's success in seven cases of 
rhinoplasty, insure, without risk of failure, the union of the flap by 
first intention with the lateral grooves in which it is lodged. 

Having made all necessary arrangments, the surgeon proceeds 
to the operation. The patient should be placed reclining upon a 
bed or table, with the head supported by a pillow, and the nostrils 
closed by lint, to prevent the blood flowing back^nto the cavity 
of the throat. 

The first step of the operation, as usually described, consists in 
the paring off the edges of the stump of the nose, so as to leave 
a beveled raw surface for the reception of the flap. But if the 
nose is altogether deficient, a groove cut for it, as in the case 
described below, will be found decidedly preferable. A notch 
sufficiently wide is to be formed in the upper lip for the new 
column, or the lip maybe drawn out as practised by Dr. J. Mason 
Warren, and transfixed with the bistoury at its connection with 



the superior maxillary bones, so as to give room for the insertion 
of the end of the column. The ligatures are to be introduced 
round the margin of the opening. 

The second step consists in running the scalpel rapidly round 
the outline of the flap, cutting to the bone, and subsequently dis- 
secting the flap loose from the periosteum down to the root of the 
nose, with a few strokes of the knife. The flap is then to be 
turned down over the face, and the wound in the forehead closed, 
as far as the case will well admit, with twisted or interrupted su- 
tures, and covered with a compress and bandage. 

The third step consists in the twisting of the flap upon its pedi- 
cle, and attaching it by the interrupted suture to the surface pre- 
pared for it. Hare-lip pins, though preferred in many instances 
by DiefTenbach, will not be found, on account of the elevation of 
the nose above the surrounding integument, so convenient as the 
simple stitch. After securing the side and septum of the nose, 
DiefTenbach ties a tape round the septum so as to roll its margin 
inward, give it greater firmness, and prevent its forming adhesions 
with the alar margins of the new nose. 

In from four to six weeks, according to the constitution of the 
patient, the new nose will become so well nourished at its lateral 
attachments, that its pedicle may be safely divided. This is accom- 
plished by introducing a grooved director below it, and cutting it 
across with a probe-pointed bistoury. The end of the pedicle 
thus detached is then to be neatly trimmed into the form of a semi- 
circle or triangle, and smoothly laid down in a notch cut for it in 
the integuments below. If the pedicle has been healed in a groove, 
after the manner of Liston and DiefTenbach, the protuberant part 
is to be raised with a pair of forceps, and detached with one sweep 
of the bistoury : or a lancet-shaped piece may be cut out so as to 
bring it down to the proper level, and the edges united by the 
hare-lip suture. Such are in general terms the rules laid down 
for this operation, by surgeons who have had most experience in 
this peculiar branch of surgery. The details of the operation and 
the modification employed by the author, will be best understood 
by reference to a brief description of the following case, which is 
reported in full in the American Journal of Medical Sciences for 
October, 1842. The author has selected this one of his cases, in 
consequence of its exemplifying the resources of this department of 
surgery, as not only the nose, but the upper lip and the mouth 
required to be reconstructed anew. 

Total destruction of the upper lip, the soft parts of the nose, the 
septum narium, and turbinated bones. Cheiloplastic and Rhino- 
plastic operations. (PL LXXII. figs. 1 to 7.) — John Glover, the 
unfortunate subject of this deformity, was a native of Bridgewater 
in England, 53 years of age, but had the appearance of being 
much older. All the soft parts of the nose, and the whole of the 
upper lip from the commissures of the mouth up to the fossa 
canina of each side, as well as the septum narium and the turbi- 
nated bones were removed. The cavities of the antrum highmo- 
rianum w r ere opened on each side by destruction of bone, so as 
to form a mere superficial cavity in which the ball of the thumb 
could be placed. The opening of the sphenoidal sinuses were 
distinctly seen through this cavern. The mucous membrane lining 
the parts seemed healthy, though covered with lymphatic exuda- 
tions. The teeth, with their corresponding alveolar processes, were 
removed from both jaws, the upper of which, instead of its usual 
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arched form, presented the appearance of a thin plate. In conse- 
quence of the loss of the alveolar processes, the chin presented 
the excessive prominence seen occasionally in extreme old age. 
The free margin of the lower lip when the mouth was closed came 
up to the nasal cavern, and covered the edge of the upper gum, 
which was about two lines in thickness. The appearance of the 
mouth closed is seen in Plate LXXII. fig. 1, which is an accurate 
representation of the face taken from a drawing by Mr. Schultz. 
In the cicatrization which followed this extensive ulceration of 
the parts, the mouth had been narrowed by union of the lower lip 
for about half an inch from each corner to the flesh of the cheek 
above, the line of cicatrization being still visible. When the 
mouth was opened to its widest extent, it formed a rigid circular 
orifice three-quarters of an inch in diameter, through which the 
patient took his nourishment with a small spoon, and could with 
difficulty protrude the point of his tongue. This extensive de- 
struction of parts took place, according to the patient's statement, 
eight years previously, in consequence of a violent contusion of the 
face, received from the handle of a saw, while superintending the 
labours of a saw-pit. He was under the care of Mr. Toogood, of 
Bridgewater, and after the parts had cicatrized, visited Sir Astley 
Cooper, for the purpose of having something done for the removal 
of the deformity; both of these gentlemen, however, according 
to the patient's statement, considered the case so hopeless as to be 
beyond the reach of relief by any operation. Whatever has been 
the cause of the disease, he was, when he presented himself to 
me, an object of disgusting deformity, an outcast from his family 
and friends, anxious to submit to any operation that might dimi- 
nish his deformity, without destroying life. As his complexion 
was florid, his cheeks full, and his general health good, I deter- 
mined to comply with his wishes, and see how much succour 
surgical science could afford, in a case apparently so desperate. 



There were three indications to fulfil in the operation: 1st, to 
enlarge the mouth to its natural dimensions ; 2d, to reconstruct 
the upper lip by flaps taken from the cheeks ; and 3d, after the 
new lip had become solid and firm, to build a new nose with 
integuments reflected from the forehead. . 

I performed on the same day the operation for the first two 
indications, at the Philadelphia Hospital, before the class of the 
Jefl'erson Medical College. The mouth was widened after the 
manner of Dieffenbach, already described under the head of atre- 
sia oris, page 243, and which may be well understood by refer- 
ence to Plate LXXII. fig. 2. The next step was to restore the 
lip. The process by which this was accomplished is shown at 
Plate LXXII. figs. 2, 3. I first made raw the free surface of the 
gum with a bistoury ; then ran an incision from the point where 
the gum was covered by integuments obliquely upwards and out- 
wards for an inch and a quarter. From the termination of this, I 
extended another cut for about the same distance, nearly parallel 
with the incisions for widening the mouth, but somewhat inclined 
downwards. The cheeks were loosened from the gum and malar 
bone by some incisions on the side of the mouth ; the flap of skin 
and subcutaneous fatty matter was next raised from the surface of 
the muscles with the knife, beginning the dissection at the angle 
next the nose. Several branches of the infra-orbital and facial 
arteries were divided, to which torsion was applied. The flaps- 
of the two sides were then drawn downwards and forwards over 
the raw surface of the gum, and fastened together with the hare- 
lip suture. The inner edge of the flaps, which had been purposely 
cut sloping outwards, when thus rotated downwards, came accu- 
rately together at the median line. As these were stretched 
forwards, the general integuments of the cheeks advanced, so as 
to diminish to a great extent the space from which the flaps were 
removed. The edges of this space were closed with pins, so 
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RHINOPLASTY. FLAPS TAKEN FROM THE CHEEKS. (Process of the Author.) 

Fig. i, Representation of a case operated on by the author for the removal of a deformity caused by the destruction 

of the hard palate, the septum narium, and all the soft parts of the nose, with the exception of the tip and column 
which were distorted by the cicatrization and fastened to the lower end of the ossa nasi. 

Fig. o. This drawing shows the gap left after the dissection of the cicatrix, and the traction of the point of the 

nose downwards, as well as the outline of the flaps cut up from the cheeks to fill the breach. 

Fig, 3. The flaps are here seen applied filling up the breach, and fastened in place by many hare-lip sutures. The 

wounds left upon the cheek are closed by similar means. 

Fig. 4. Is a profile view of the reconstructed nose ten months after the operation. The black lines are intended 

to represent the dimensions of the space filled up. 

RESTORATION OF ONE-HALF THE NOSE AND A PART OF THE CHEEK ; FLAP TAKEN FROM 
THE FOREHEAD. 

Fig. 5. — The parts had been destroyed by lupus, and the extension of the disease rendered it necessary for the 
author to remove not only the margins of the opening which had laid bare the nasal cavity and removed the 
septum, but also to take away a portion of the cheek embracing the infra-orbitary nerve. The nerve, which 
was diseased, was excised from the bony canal, and was found enlarged so as to present the appearance of a 
ganglion. The flap is seen dissected up from the forehead, and partly twisted. 

Fig. 6. This drawing shows the appearance of the flap when adjusted so as to close the breach. 
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placed as not to give rise to ectropion by drawing on the lower 
eyelid. The integument by the side of the nasal cavern was 
loosened with the knife on each side, and fastened with a cross- 
pin, so as to give a cuticular covering to the raw margin of the 
new upper lip. The face was covered with lint, directed to be 
kept constantly wet with a solution of lead-water and laudanum. 

The two operations and the dressing occupied about an hour 
and a quarter, but were borne by the patient without a murmur. 

Two months subsequent to this operation, the new lip being 
then firm, and solidly united with the gum, I proceeded to the 
restoration of the nose, assisted by Drs. J. K. Mitchell, Peace, 
Bournonville, and in presence of the hospital class. The hair 
was shaved from the temples and forehead, the nasal opening 
stopped with lint to keep the blood from entering and passing 
down the throat, and the patient placed upon the operating table, 
with his head supported by a pillow. A flap was raised from the 
forehead of the shape indicated in fig. 4, which had been previ- 
ously traced with lunar caustic. The skin was divided at a single 
sweep with the blade of the knife inclined outwards so as to cut a 
beveled edge. The apex, which was about five-eighths of an 
inch wide, rested between the eyebrows, and the tongue-like por- 
tion for the column stretched up into the scalp. The flap was 
near three inches wide at its base, and was cut up larger than 
seemed necessary, in order to make allowance for its unavoidable 
retraction. Pressure was made on the temporal arteries, during 
its detachment, which occupied but a few moments. A small 
strabismus hook I found useful in raising the column at the com- 
mencement of the dissection. The flap, after being dissected up, 
was turned down on the left side, wrapped in linen, and the 
wound in the forehead drawn up with four hare-lip sutures. The 
large wound of the forehead was thus narrowed down at once by 
closing up the angles, so as to leave a raw surface in the centre 
not much larger than a quarter dollar ; its surface was dressed with 
raw lint; over which a couple of adhesive straps, simple dress- 
ings of lint spread with cerate, and a roller were applied. A 
narrow fissure existed at the lower part of the wound after the 
application of the pins. I next made raw the surface of the new 
lip and gums, and carried an incision down to the bone just at the 
outer side of the margin of the nasal chasm. The integuments 
were then dissected each way from this incision, so as to leave a 
groove between them for the lodgment of the edges of the new 
nose. The inner margin was raised up so as to form a vertical 
wall, for the purpose of bringing the raw surface into contact with 
the raw side of the flap, and thus give an increased probability to 
the adhesion of the graft ; to render the union still more certain, 
the triangular piece of skin enclosed by the two grooves at the 
end of the ossa nasi, was cut away, and the cuticle pared oflffrom 
the edges of the flap with which the new nose was to be formed. 
Three waxed silken ligatures, with a needle at each end, were 
placed at each side, by passing one needle from without inwards 
through the inner wall of the groove, and again in the opposite 
direction about an eighth of an inch above the first puncture, so 
as to leave the two needles of each ligature resting on the cheek, 
with a loop through the inner wall of the groove, as seen in fig. 4. 
The flap from the forehead was then rotated to the right upon its 
root, the incision being carried down a little lowest on the left 
side, so as to allow of the turn being made without putting such 
89 



tension on the pedicle as to interfere with the distribution of blood 
into the flap. There was but little oozing from the flap, although 
it retained its natural colour. The two needles at the end of each 
ligature were then passed through the margin of the flap from 
within outwards, and again through the integuments on the outer 
side of the groove, so that when they were drawn tight they 
necessarily sunk the edge of the flap to the bottom of the groove, 
and brought four raw surfaces into contact.* The dots on the 
flap (fig. 4), represent the points through which the threads of each 
ligature were passed, after the flap was twisted round. The threads 
were tied over small rolls of adhesive plaster after the manner of 
Graefe and Labat, so as not to strangulate the parts included in 
the loop. The middle of the three ligatures were placed a little 
farthest from the free margin, and knotted over a roll of plaster 
three-quarters of an inch long, which rested against the flap, and 
sunk it in so as to support the side of the nose, and give the de- 
pression naturally existing above the oval cartilage. The left 
margin of the new nose was secured before the right, in order to 
give greater facility in the nice adjustment of the ligatures. A 
small ligature was then passed through each edge of the integu- 
ments of the new column near its root, and tied upon one side, 
so as to give a rounded form to the column, by bringing the two 
lateral surfaces together posteriorly, as well as prevent its adhering 
to the margins of the new alae. The cuticle was removed from 
the lower end of the column by a beveled cut ; the column was 
then pushed in upon the gum, and secured upon the new upper 
lip by two pins, one of which was semicircular. A piece of lint 
dipped in oil, was passed on each side up the new nostril; an- 
other was laid on each side of the nose over the ligatures. Lint 
spread with cerate, was placed upon the sides of the nose and 
over the wound between the eyebrows — the whole secured with 
a split adhesive strap brought down from the forehead. The 
patient was put to bed, directed to take ten drops acet. opii every 
three hours till he should be composed to sleep ; to have lead- 
water and laudanum constantly applied over the dressings ; to live 
on acidulated gruel, and to be watched night and day, lest he 
should, by some involuntary motion of the hand, disturb the at- 
tachment of the newly grafted nose. 

The operation and dressing occupied but little more than an 
hour, and was borne by the patient almost without a complaint. f 
Not more than six ounces of blood w r ere lost. Some little delay 
occurred during the latter part of the operation, by the blood 
flowing into the throat, causing the patient to rise up and spit. 
In consequence of the peculiar form of the flap, and the new me- 
thod of fastening in a groove adopted in this case, the nose pre- 
sented, immediately after the operation, much of the natural 
appearance of the organ, and was held so firm in its place as to 
be incapable of being moved by the respiratory efforts, as described 
to be usually the case when the ordinary form of fastening is em- 
ployed, in which the beveled edge of the flap is merely secured 
in contact with the beveled edge of the nostril. Figs. 5 and 6, 
for which I am indebted to the pencil of Mr. Neagle, represent 

* This process of the author for attaching the graft has been successfully 
employed by Dr. W. Poyntell Johnson, of this city, and Professor Baxley, of Bal- 
timore — union taking place in each of these instances by first intention. 

f In the last but one of his seven rhinoplastic operations, (which was per- 
formed in 1844, by the author, before the class of the Jefferson Medical College,) 
the whole operation and dressing were completed in little less than half an hour. 
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very accurately the front and profile views of the nose, imme- 
diately after its formation. An hour subsequently to the operation, 
an oozing of arterial blood took place at the left side of the pedi- 
cle, where the angular artery, or a branch of it had been divided ; 
a little scraped lint, a compress and bandage, with cold lead-water 
and laudanum applications, speedily arrested the discharge. The 
patient slept pretty well the following night. The succeeding 
day he suffered with headache, which was relieved by a mercurial 
cathartic. 

The after treatment of the case was not attended with anything 
very peculiar. The flap retained its sensibility and colour, and on 
the fouVth day was found united throughout its whole insertion in 
the grooves by first intention, and after the second dressing, pre- 
served its position so perfectly as to require no stuffing of the 
cavity. To keep the nostrils from being occluded by a tendency 
to union between the sides of the ala and the septum, sections of 
a large sized gum catheter were worn for a considerable period in 
either orifice.* The wound of the forehead healed up under the 
ordinary means of treatment, leaving only a small cicatrix, almost 
entirely hidden by the drooping hair of the front part of the head. 

Having allowed five weeksf to elapse for the process of shrinking 
and contraction to become in a great measure arrested, the pedicle, 
which contained the angular arteries, was divided. A director 
for this purpose was passed between it and the bridge of the nose, 
where there was, of course, no adhesion of parts, and the pedicle 
divided from the left to the right side obliquely upwards. A loose 
triangular lamina, which shortened itself considerably after divi- 
sion, was thus left attached to the new nose. The bleeding from 
the angular arteries was stopped by pinching with the forceps. 
The triangular piece was diminished by paring off the sides, and 
shaving away a portion of its inner surface ; it was then smoothly 
fitted down over the root of the ossa nasi into a cavity, made by 
the excision of a portion of the subjacent integument for that pur- 
pose. A few stitches of the interrupted suture and a compress 
and bandage completed the dressing. On the third day the su- 
tures were removed. Some suppuration had taken place along 
the left line of junction, and there was considerable tumefaction 

• When sufficient attention is not given in this respect.it may be necessary 
subsequently to pare away the contracted margin so as to restore the opening of 
the nostrils. To prevent this tendency to closure, Labat and Pinel-Grandchamp 
have advised the beveling off of the free margins of the alee, turning in the thin 
► portion of skin, and using it like a strip of mucous membrane, to hem the bor- 
ders, a process which is said to have answered well in practice. 

f Dr. Wm. Keith, (Lund, and Edin. Monthly Journ. of Med. for 1844,) believing 
that the subsequent shrinking of the new nose depended upon the paucity of its 
supply of blood, has recommended that the pedicle of the flap should be left 
undivided. For this purpose he makes raw, previous to the operation, the skin 
of the root of the nose and the under surface of the slip, where they are opposed 
to each other, by a strip of adhesive plaster. The parts, he states, adhere very 
readily, and the usual after-contraction in the cicatrix flattens down the slip till 
it is little visible. The shrinking and contraction of the new nose may possibly 
be greater where the pedicle is left only " a third of an inch in breadth," but I 
have been disposed to look upon it mainly as the consequence of the cicatriza- 
tion of its under surface, which can only be met by making the new organ of a 
size sufficiently great to allow of its reduction by this means. M. Serre has pro- 
posed to meet this difficulty by making the flap very large, and doubling it so as 
to leave no raw surface exposed for cicatrization, the doubled cutaneous surface 
being presented inwards towards the nostrils. This measure of M. Serre might 
probably give a good result, but in most instances, where a large part of the 
organ is to be supplied, it would require the detachment of too great a portion of 
the neighbouring integuments. 



of both canthi. By the twelfth day, the union was smooth and 
perfect. 

Fig. 7 is a faithful representation of the patient's face, taken 
from a drawing made sixteen months after his leaving the hospital. 
The nose was of so good a shape and so much in keeping with 
the other parts of the face, as not to attract any particular obser- 
vation from strangers. With the exception of a slight drooping 
at the apex, and a sort of abruptness at its line of connection with 
the cheeks, it could scarcely be distinguished from a natural organ. 
Seldom, perhaps, has a plastic operation been undertaken under 
more disadvantageous circumstances, and the supplying of three 
such important features in one face, as the mouth, nose, and upper 
lip, could hardly fail to be appreciated at its just value, by any 
one who has witnessed so horrible a mutilation. 

Second Indian method. (Process of the Author.) — In cases 
where all the middle portion of the nose has been destroyed, and 
the tip and margin of the nostrils, though drawn upward, and 
sunken by the cicatrization of the ulcer, have not materially suf- 
fered in their structure, the nose may with great advantage be 
repaired with flaps taken from the cheeks, by what may be denomi- 
nated the second Indian method. 

I employed this process with gratifying success in the case of a 
young man, reported at length in the Amer. Journ. of Med. Sciences 
for 1842. A great portion of the hard palate, the sockets of all 
the upper incisor teeth, all the cartilaginous portion of the septum 
narium, the inferior turbinated bones, the whole of the superior 
lateral cartilages of the nose, and a considerable part of the inferior 
oval cartilages, as well as the integuments of the nose, had been 
destroyed by scrofulous ulceration. An open cavity was thus 
formed three-quarters of an inch in extent, between the ends of 
the ossa nasi and the tip of the nose, which, with the columni nasi, 
and the anterior margin of the nostrils, were uninjured. When the 
cicatrization of the ulcer took place, the tip of the inferior remnant 
of the nose was drawn up for half an inch, and at the same time 
sunk inwards nearly to a level with the cheek. The destruction 
of the alee having been greatest on the left side, the margin of the 
left nostril was retracted most. The drawing (PI. LXXIII. fig. 
1.) is a faithful representation of the deformity as it appeared at 
the time of the operation. The soft palate was uninjured. The 
opening in the hard palate extended from the upper lip backward 
for an inch and a quarter, and at its widest part was about three- 
quarters of an inch broad. The gums uniting across, had formed 
a fleshy band in front of this opening, and the upper lip, which 
had been loosened from its former attachments by the ulceration, 
was flattened and depressed. Reflecting upon the case, it appeared 
to me that as the margin of the nostrils and the columna were tole- 
rably perfect, and merely drawn out of shape by the cicatrization, 
they might be loosened by an incision, and drawn down so as to 
be useful in rebuilding the nose; filling up the gap necessarily left 
with flaps taken from the cheeks or forehead. But in this case I 
preferred to take the flaps from the cheeks, as these were full and 
fleshy, and I believed it possible to cut the grafts in such a manner, 
that when twisted round to fill the opening, they would draw by 
their pedicle upon the loosened rim of the nostrils, and thus keep 
the tip of the nose tilted downwards, as well as serve to counteract 
the resiliency naturally to be expected in parts which had long 
been confined in a morbid position. 
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I performed the operation in the Philadelphia Hospital, January 
9th, 1841, before the class of the Jefferson Medical College. The 
patient was laid upon a table, and his head supported by pillows. 
I commenced by dissecting off the tegumentary covering of the 
depressed cicatrix just below the ossa nasi, so as to get a beveled 
raw surface, upon which the margins of the flaps were to rest. 
The end of the nose was separated from the ossa nasi, by pushing 
a sharp-pointed straight bistoury with the back to the cheeks across 
the cicatrix, and cutting outwards. 

Before the tip of the nose could be drawn down to its proper 
position, it was found necessary to divide some adventitious adhe- 
sions within the nostrils. 

The elasticity of the oval cartilage still, however, gave it a 
strong disposition to resume its former position. This was almost 
entirely overcome, by extending the incision of the cheek out- 
wards and downwards, through the root of the oval cartilage, and 
by nicking the inner margin of the same with a probe-pointed 
bistoury introduced through the nostril of each side. A triangular 
flap of integuments was then marked out on each cheek just below 
the malar protuberances, of the shape represented in fig. 2, and 
of a size calculated to fill the breach ; the left being the largest, 
as on that side there was the largest space to fill up. The outer 
limb of the triangle was rounded, so as to give a prominence to 
the ridge of the nose, when the base of the flaps should be brought 
to the middle line. The flaps were circumscribed by an incision 
through the skin, beveled inwards towards their centre, so as to 
furnish an oblique surface, by which they might rest upon the raw 
edges of the nose. They were then dissected up, with as much 
subcutaneous cellular tissue as could be taken, without involving 
the muscular fibres. Several small arteries were divided, from 
which the hemorrhage was stopped by torsion. The pedicle of each 
flap was left opposite the attachment of the oval cartilage upon 
the cheeks. The flaps were then twisted round so as to make 
that which was the lower margin on the cheek, become the upper 
margin on the nose, bringing them together by their bases on the 
middle line. They exactly filled up the open space on the nose, 
and the effect of the twisting was to hitch up the root of each ala, 
and, as had been calculated upon, keep the tip properly depressed. 
The flaps were now fastened to each other on the dorsum, and by 
their sides to the adjoining parts of the nose, with small palladium 
pins and twisted sutures. No stitches were used. The fragment 
of cartilage which was adherent to the ossa nasi, had from the 
contraction of its margin a disposition to curve in, and fall below 
the flaps. This it was found necessary to divide by a vertical cut 
on each side, before the pins were applied, when all the parts 
were brought upon a level. Before fastening the inferior margins 
of the flaps, the nostrils were lightly stuffed with oiled lint. The 
sides of the two wounds upon the cheeks were brought together 
by hare-lip sutures, care being taken in applying the pins, that the 
stress should be from below upwards towards the canthi of the 
eyes, and not upon the middle of the lower eyelid, which might 
have caused ectropion. The oblique direction of the pins at the 
same time prevented any distortion of the upper lip. The draw- 
ing (fig. 3) shows the appearance of the parts when the operation 
was terminated. The dressing was completed after the manner 
of Mr. Liston, by laying over the nose lint wet with warm water, 
and covered with oiled silk to prevent evaporation. The eyes 



were also covered, and the patient directed neither to. open them, 
nor attempt to speak. The whole process occupied an hour, and 
though necessarily painful, was borne well by the patient. The 
flaps, immediately after the dressing, were cold, blue, and insen- 
sible. They soon regained their natural colour, but their tempera- 
ture did not return till four hours subsequently. The patient, after 
the operation, was affected with a slight rigor, which disappeared 
on the administration of some warm wine and water. 

On the removal of the pins at the first change of dressings, 
complete union was found to have taken place everywhere, except 
at the median line, where there was some suppuration. 

All the loose ligatures were removed on the 20th. Some sup- 
puration had taken place on the front part of the flaps at their 
junction on the ridge of the nose. A short pin was found here, 
that had ulcerated through, having been overlooked. In every 
other part union was complete by first intention. The nose was 
somewhat flabby, for want of cartilaginous support, and bulged a 
little along the seams : the patient breathing freely through the 
nostrils. The ulcerated opening was closed with adhesive straps, 
and simple dressings applied, leaving the nose of good shape, 
and very passable in appearance. 

When the ulcerated p6rtion on the ridge had healed, it was 
found that the oversight in not removing the pin at this place had 
caused the ridge of the nose to be a little sunken at one point. 
The tip, however, still preserved its natural position. The pedi- 
cles of the flaps projected a little out upon the cheeks, and the 
flaps themselves rose upon the sides of the nose a little above the 
general level. This seemed to be the result of the traction of the 
cicatrix on the cheeks. This defect was removed by the following 
operation. I divided the pedicle transversely on a level with the 
cheek; cut out a V shaped piece of integument, with the point 
downward upon the cheek, and closed the edges with the hare-lip 
suture ; a similar piece was removed from the new flap with the 
point upward upon the side of the nose, and the wound closed in 
like manner. This double operation was performed on both sides 
of the nose. Its object was to diminish the bulge of the flap, and 
render the junction between the nose and cheek smooth and even. 
To restore the natural sharpness of the ridge, and remove the sud- 
den depression at the front part of the new structure, which gave 
a pug-like rising to the tip, I cut out at the same time in front of 
the graft a small triangular piece, the base of which was upwards 
and included the depressed parts. I then made raw the edges of 
the flaps on the ridge of the nose ; dissected up the margin of the 
grafted pieces on either side, stretched them forward, and fastened 
the parts together with hare-lip pins. The pins were removed on 
the third day. Every step of the second operation succeeded per- 
fectly, except the attempt to stretch the grafts on the ridge of the 
nose. The texture of these was so altered that it would not bear 
extension like a fresh piece of skin, and a small portion of the 
margin on each side ulcerated. Simple dressings were first ap- 
plied. 

In the course of a week the ulcerated edges of the flaps on the 
ridge of the nose, being left too high for the general level of the 
nose, were rounded off" by being lightly touched with caustic. 
Stimulant ointments were subsequently applied to encourage 
granulation. 

In this way the deformity on the ridge of the nose was entirely 
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removed, and the new organ was left presenting an appearance 
nearly natural. There was still some tendency in the roots of 
the new alff to be drawn out on the cheek. In order to counter- 
act this, I directed two pieces of sheet-zinc, moulded to the shape of 
the cheek and nose, to be worn fastened together with strings over 
the bridge, and secured with a riband round the neck. This effected 
the object completely, but the patient was directed to wear it for two 
or three months at least during the night in order to preserve the 
shape of the nose. The accompanying cut (fig. 4) is a profile re- 
presentation of the nose ten months after the operation. In the fast- 
ening of the flaps in their new position, I followed in this case the 
plan of Dieffenbach, as described by Zeis — the introduction of a 
great number of pins close together, which were surrounded with 
circular ligatures and cut short. In subsequent operations, how- 
ever, I have given a preference to the interrupted suture, as I have 
not found the nice adjustment of parts accomplished by means of 
the pins, to compensate for the greater irritation and liability to 
ulceration to which the pins give rise. 

Italian or Tagliacotian Method. 
The place, as before observed, chosen by Tagliacotius for the 
detachment of the flap, was the bicipital region of the arm, imme- 
diately below the insertion of the deltoid muscle. The process 
of this surgeon consisted really of several distinct operations. 

1. Having made a careful calculation of the dimensions neces- 
sary for the flap, with the due allowance for subsequent shrinking, 
he raised the skin in a large fold with a pair of forceps devised 
for the purpose, and passing a bistoury through the base, loosened 
the fold by one sweeping cut, so that it could be raised in the form 
of a bridge. The more recent followers of this method prefer to 
make two lateral incisions, and subsequently raise the bridge by 
dissection under the skin, partly with the edge of the knife, and 
partly with the handle or the finger. A linen bandage of a breadth 
corresponding with the length of the incision, was then drawn 
under the bridge, to prevent its reuniting with the parts below, 
and cause it to thicken itself by a growth of granulations from its 
inner surface. At the end of a fortnight, or as soon as the bridge 
w r as in this way rendered sufficiently firm and resistant, and showed 
a tendency to cicatrize on its under face, the surgeon proceeded 
to detach it at one of its extremities. 

2. If a nose or an upper lip was to be formed, the upper end 
of the bridge was severed — if the lower lip, the inferior end. If 
the flap was of sufficient size, this was done by a transverse cut, 
if not, a semilunar incision was made for the purpose of taking 
up an additional portion of integument. The flap thus detached 
at one end, was left to thicken by granulation for five or six weeks 
longer, before it was deemed fit for transplantation. Simple 
dressings during this period were applied over each raw surface, 
a piece of oiled card interposed between to keep them from 
sticking together, and the whole surrounded with a compress and 
roller. 

3. Before transplanting the flap, the patient was fitted with a 
cap, and a peculiar, jacket made of leather or strong drilling to 
which the straps for the confinement of the arm were to be fast- 
ened. The edges of the nasal opening were then refreshed with 
the knife as in the Indian operation. The end of the flap was 
next trimmed into the proper shape, and fastened by several points 



of the interrupted suture to the raw margin of the deficiency to 
be supplied. The nostrils were then lightly stuffed with lint, 
and the arm with the hand over one side of the head, firmly se- 
cured in position by the following bandages, viz: the fascia regia, 
which ran from the chest to the elbow, and thence along the fore- 
arm to the hand ; the fascia axillaris, which began at the elbow, 
at which place it was attached to the preceding bandage and ran 
to the right temple, where it was affixed to the cap to prevent 
lateral motion of the head ; the fascia pectoralis, which ran from 
the elbow to the opposite side of the chest ; and the fascia bra- 
chialis, wmich surrounded the carpus, was attached to the fascia 
regia, and secured the hand upon the head. Union usually took 
place between the third and fifth day, when some of the sutures 
were removed, and the remainder a day or two later. 

4. Tagliacotius did not separate the arm from the newly-formed 
nose, until eight days after the transplantation. Then the connec- 
tion was severed with a bistoury, and the adherent part cut into 
shape so as to form the alse and the septum, the latter of which 
was fastened by suture to the base of the upper lip. 

The process of Grsefe, dignified as the German method, is a 
mere modification of the preceding, by which the several protracted 
stages of the Tagliacotian method are reduced to one. Grsefe 
raised a large flap from the arm, and at once applied it upon the 
stump of the nose. To admit of the shrinking which must neces- 
sarily, under such circumstances, take place to a great extent, the 
flap was cut six inches long and four inches broad. The flap was 
attached, aud the nose held in position very much by the same 
means as detailed in the preceding operation. Union took place 
in different cases so as to allow the flap to be separated from the 
arm, at periods varying from four to twenty days. In an interest- 
ing and successful case recently reported by Dr. J. Mason Warren, 
of Boston, the union, however, was found complete and the flap 
severed from the arm, at the end of the third day, or seventy-two 
hours after the operation.* By the process of Grtefe, there is 
how r ever more risk of failure in the operation than by the Taglia- 
cotian method, in which the flap by the sort of sub-inflammation 
to which it is subjected is rendered more thick, rigid, and vascu- 
lar, and therefore preserves its position better and is less liable to 
fall into gangrene. 

Restoration of partial losses of the Nose. 
Restoration of one of the alee. — This is usually accomplished after 
the French method, by raising a flap of an appropriate shape from 
the cheek and gliding it over the breach, or cutting it in such an 
oblique direction that it may be brought round by demi-rotation, 
and fastened by suture to the edges of the morbid opening, pre- 
viously rendered raw with the knife. This is a practice which 
has been favourably spoken of by many of the surgeons of the 
present day. The author has found it to answer well where the 
deficiency has been but small ; but where an entire ala is to be 
supplied, it is so difficult to overcome the continual tendency to 
contraction, by which the cicatrix on the cheek, aided by that of 
the flap itself, draws down and distorts the shape of the organ, 
that he has latterly in such cases resorted to the transplantation 
of a flap from the forehead. When along with the ala the 
upper lateral part of the nose is lost, there is no alternative 

* Boston Medical and Surgical Journal, March 1, 1843. 
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but the latter process. The plan to be pursued in such cases, 
is in principle so much like the operations for the construction 
of the entire nose, that it will not need particular description. 
Occasionally it may be necessary to supply with the ala a portion 
of the cheek, as in the operation shown at PI. LXXIII. fig. 5. In 
this case — that of a gentleman from the south — I was compelled, 
on account of a lupus that had destroyed one of the alaa, the septum 
and a portion of the cheek, to extirpate so much of the latter struc- 
ture as to include the infra-orbital nerve, which, from having been 
involved in the disease, presented a ganglionic enlargement that 
had been for a long time the source of severe neuralgic pains. 
The operation proved completely successful in extinguishing the 
morbid affection, and closing the breach which it had made in 
the nose. The mode of performance will be well understood 
by reference to Plate LXXIII. figs. 5 and 6. When the defect 
is small, and the nose is at the same time sunken, as in a case of 
deformity following ozaena, described in the Amer. Journ. of Med. 
Sciences for 1842, I have succeeded to a considerable extent in 
restoring the organ to its proper form by cutting out an oval-shaped 
piece, and raising and uniting the margins with the hare-lip suture. 
When the deformity consists merely in the shrinking of the ala of 
one side, Dieffenbach has proposed to reduce the other to the same 
dimensions by the removal of an oval portion from its side. 

For a deficiency of the margin of one ala, the same surgeon has 
devised a process for reducing the two to the same level, in which 
the object is to shorten the healthy side, and lengthen the one that 
is defective. This consists in splitting the back and tip of the 
nose through the cartilaginous septum, loosening the defective 
side from the nasal bone so that it may be drawn down, and 
taking out a piece from the opposite side and from the septum 
by two transverse incisions. The two halves are then to be 
placed upon the same level, and united along the back by hare- 
lip sutures. 

Angular or crescent-shaped losses of substance at the margin of 
one of the alae, it has been found difficult to replace by any of 
the ordinary processes without leaving more or less deformity. 
In two cases of this description, one produced by the application 
of caustic potash for the removal of an erectile tumour, and the 
other by a destructive ulceration from lupus, the author obtained 
the most gratifying success by the following process. Having 
pared off the edges of the fissure, a delicate scalpel was carried 
just below the skin upwards and backwards from the angle of the 
fissure to the nasal process of the upper maxillary bone, and then 
turned with its edge inwards so as to cut into the cavity of the 
nose, dividing the cartilage across. Another incision was then 
made from the junction of the stump of the ala with the upper lip, 
so as to divide the skin and the curved border of the alar cartilage 
below it, by a semicircular incision, concave downwards and out- 
wards. The cartilaginous portion included between these two 
incisions was next divided from within outwards, so as to sepa- 
rate with the cartilage the soft parts for a little distance from the 
bone, but without cutting through the skin. The lower segment 
of the ala was now left attached by little more than the integu- 
ment, and by advancing the soft structures of the cheek was 
readily drawn forwards to the upper raw margin of the nose, to 
which it was attached by suture, restoring the organ at once to 
its proper shape, and without leaving any obvious wound. Some 
90 



attention was required in filling the nostril with lint, in order to 
keep it sufficiently patulous. By this means the new margin of 
the nose is left cartilaginous, retaining its natural thickness and 
elasticity — advantages which the author has not been able to pro- 
cure by any other process. 

Restoration of the lobule or tip of the nose. — This is occasionally 
required either in consequence of the accidental destruction of the 
part, or by malignant ulceration. Delpech, and in one instance 
Dieffenbach, supplied the loss by the detachment of a small flap 
with a long pedicle from the forehead. But neither this process 
nor the Italian answers so well, in cases of this description, as 
the French method of displacement. A process like the one 
described for the repairing of angular or crescent-shaped losses of 
substance in the margin of one of the alae, will be found to answer 
well, the operation being performed on both sides of the nose, and 
the flaps separated from the bone well outwards on the cheek, so 
that they may be readily drawn upwards and made to meet on the 
middle line, where they are to be attached together by suture. 

M. Serre,* in a case of cancer of the lobule, which he removed 
by a triangular incision, the apex of which ran well up on the 
back of the nose, closed the breach neatly by dissecting up the 
integument from the alar stump of each side, and stretching the 
flaps over till they could be united by suture in the middle line. 
To make these meet he was, however, obliged to retrench still 
farther the cut edges of the cartilages and a portion of the septum. 
In place of the deformity a vertical and linear cicatrix was alone 
left on the back of the nose. 

Elevation of a depressed. Nose. 

In a case of this description, in which the bones of the nose 
had been destroyed by scrofulous ulceration, and the nasal integu- 
ment, instead of forming its usual prominent arch, was folded 
inwards so as to present a tortuous, irregular furrow that gave the 
appearance of a death's head, Prof. Dieffenbach was successful in 
relieving the deformity by splitting lengthwise the sunken nose 
into a middle and two lateral strips, and then beveling off the 
inner edges of the two upper lines of junction, and the outer 
edges of the lateral flaps at their attachments to the cheeks, so 
as to be able to raise up the nose when the parts were attached 
together by pins, on the principles employed in the construction 
of an arch. This constitutes the process rather of rhinoraphy 
than rhinoplasty, and may be found to answer well when the loss 
of substance in the nose is more apparent than real. The author 
has not, however, resorted to this process, believing even if it 
should prove successful in immediately accomplishing the object 
desired, that there would be great probability of the nose sinking 
a second time under the slow contraction of the cicatrices. 

Instances, nevertheless, occasionally occur in which the sunken 
nose may be raised by other means. In the winter of 1842-3, I 
restored, in the case of a young man from Salem, N. J., a nose 
of this description, accompanied with a shocking deformity of 
the features, which has been faithfully represented in Plate 
LXXIII. figs. 7, 8. This patient had for many years suffered 
from an extensive ulcerative affection of both nasal cavities, 

* Traite sur l'Art de Restaurer les Diflormites de la Face selon la Methode par 
Dcplacement, ou Methode Frar^aise, p. 252. 
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which had destroyed the entire septum, with the exception merely 
of the columna nasi, and caused the discharge of all the turbi- 
nated bones, and the two ossa nasi up to their connection with 
the os frontis. As the cicatrization of the ulcerated mucous mem- 
brane took place, it gradually drew inwards and inverted the 
whole of the cutaneous arch to which the nose had been reduced, 
and united the parts thus tucked in firmly to the angular processes 
of the os frontis, and to the inner faces of the nasal processes of 
the upper maxillary bones. No portion of the nose could be 
seen from the exterior except the twisted and deformed column, 
and this was drawn back beyond the level of the anterior margin 
of the nasal processes of the maxillary bones. The deformity 
was rendered more obvious by the forehead being unusually pro- 
minent, and the skin between the eyes, no longer supported by a 
bony bridge, being spread out broad as in epicanthus — from the 
cheek bones being large and prominent, from the unusual projec- 
tion of the alveolar processes, and from the tumidity of the upper 
lip, which had been retracted upwards by the cicatrization of the 
nasal ulcer. In this state the patient was referred to me by Dr. 
Thompson, of Salem. Having, as was believed, completely ar- 
rested the disease by appropriate medical treatment, I determined 
to make an effort to detach the nose, by subcutaneous incisions, 
from its morbid connections, and raise it again as far as possible 
towards its natural position. From the absence of any precedent, 
it was uncertain how far the proceeding would be successful. 

The operation was done in the following manner, before the 
class of the Philadelphia Hospital, Dr. Wm. Harris and several 
other medical gentlemen of this city being present. A narrow 
long-bladed tenotomy knife was introduced on either side by 
puncture through the skin over the edge of the nasal process of 
the upper maxillary bone. The knife was pushed up under the 
skin to the top of the nasal cavity, and then brought down, shaving 
the inside of the bony wall, so as to detach the adherent and in- 
verted nose upon either side. The point of the nose could now 
be drawn out. The nose, however, still remained adherent to the 



top of the nasal chasm. The knife was a third time introduced 
under the skin in a direction corresponding nearly with the long 
diameter of the orbits of the eyes, and the adhesions separated 
from the nasal spine and internal angular processes of the os 
frontis. This incision was exquisitely painful. The nose was 
now attached merely by the integuments, and was so completely 
loosened that the patient forced it out at once by a strong expira- 
tion through the passage, redeveloping to my surprise an organ of 
good size and of the natural form. It was incapable, however, 
of retaining its position, as it moved with every respiratory effort. 
To increase the dimensions of the nose — which remained less than 
had been natural to the patient — and diminish its tendency to fall 
a second time, the knife was again introduced through the lateral 
punctures, and the soft parts separated from the whole length of 
the outer surface of the nasal processes of the maxillary bones for 
the space of about five-eighths of an inch on each side. This 
involved the division of the branches of the two infra-orbital 
nerves and arteries. The portions thus loosened on each side 
were pushed over towards the nasal cavity, so as to increase the 
prominence of the nose. In this position they were held by a 
quilled suture, made with two ligatures, passed across the cavity 
of the nose from one cheek to the other. There was considerable 
bleeding, but the quilled suture sufficed to check it, so that no 
vessels needed to be tied. The sutures were removed on the 
third day, and the nose was left firm and well-shaped. In the 
course of a couple of weeks the skin at the root of the nose, 
having no bones to support it, became flattened out so as to impair 
the form of the organ. This I proposed to relieve by cutting out 
an elliptical piece from its middle, and then turning down in 
the space thus made a small flap of skin from the forehead, with 
the cuticle shaved off so as to'gain a raw surface for adhesion on 
both sides. This flap, I believe, when united vertically in the 
opening, would have served as a new septum, and, by its tendency 
to contraction, kept the loose integument in its proper bridge-like 
shape. The patient, however, was so well satisfied with the organ 



PLATE LXXIV.--BLEPHAROPLASTY. 



RESTORATION OF SHORTENED LIDS. {Processes of Grccfe and Fricke.) 

Fig. 1. — Upper lid. — The cicatrix has been dissected out from the upper lid, and the tarsal margin drawn down to 
its proper level. The flap (a) has then been dissected up from the region of the temple, and drawn over and 
affixed by suture so as to fill the breach, as shown in fig. 2. 

Fig. 3. — Lower lid. — The cicatrix has been dissected out, leaving the space (b) ; the flap (c) is seen raised from the 
side of the cheek. In fig. 4 the flap is applied to fill up the breach at d, and fastened by suture to the margin 
of the palpebral space. The wound on the side of the cheek is closed by suture. 

RESTORATION OF THE LIDS ENTIRE. {Process of Dieffenbach and Von Amman.) 

Fig. 5. — The upper lid, with the conjunctiva, which was here found too much affected to be saved, has been 
embraced by two incisions and dissected away so as to leave a triangular space. In fig. 7, a flap has been 
marked out by two incisions — one horizontal, and the other obliquely ascending — dissected up, inclined over 
and affixed by suture to the inner of the two incisions shown in fig. 5, so as to constitute the new lid. 

Figs. C and 8. — In these two drawings a similar process has been followed for the reconstruction of the lower lid, 
with the exception that the tarsal cartilage and the conjunctiva have been preserved in fig. 6, to aid in giving 
better form to the lower lid. 
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as it was, as to be unwilling to submit to anything more than the 
removal of the elliptical piece. This was done, and on leaving 
the hospital the nose presented exactly the appearance seen in 
Plate LXXIIl. fig. 4. 

In the case of a sub-officer of artillery, in which the dorsal ridge 
of the nose had been destroyed and the two alas thrown out back- 
ward upon the cheeks eighteen months previously by the explosion 
of a musket, placed with its muzzle against the palatine arch in an 
attempt to commit suicide, Baron Larrey removed the deformi y in 
a great degree by the following process, ten years previous to the 
operation of Dieffenbach, detailed at p. 357. He first detached 
the adherent tegumentary borders in all the circumference of the 
wound, and carried out the dissections over the maxillary bones 
towards the cheek, so as to give a sufficient extent of skin to 
enable him to form a new arched bridge over the nasal chasm. He 
then detached the adhesions, which the two divisions of the alas 
and the upper lip had contracted with the opening left in the palatine 
vault by the passage of the ball. Having thus isolated all the soft 
parts which formerly belonged to the nose, he paired off the opposing 
edges with the scissors, and drew them up and united them on the 
middle line with six twisted sutures. The column which had been 
left, and formed a part of the left nostril, was attached to the tip of 
the nose by a stitch, and a wound which had been inflicted by 
the same injury on the upper lip closed by the common hare-lip 
operation. 

Restoration of the column. — This may be required in those in- 
stances in which the column alone has been destroyed, or in cases 
where it has not been deemed proper to bring it down from the 
scalp in the operation for the construction of an entire nose by the 
Indian method. When the nose is large and the upper lip small, 
the column may be formed by taking out a longitudinal strip from 
the back of the nose, leaving the strip attached only at the apex. 
The strip is then to be twisted at its attachment, and fastened by 
suture to a groove cut for it in the upper lip — the space on the 
back of the nose being immediately closed with hare-lip sutures. 
If, on the contrary, the lip is large, a strip a quarter of an inch 
broad, comprising its whole thickness, may be raised from the 
middle of the lip, and left adherent only at its upper end. The 
frenum on the under face of the strip should be divided well up on 
the jaw, so as to allow the piece, when reverted and attached by 
suture to the tip of the nose, to take exactly the position of the 
natural column ; for if great care be not taken in this respect, I 
have found that the root of the column will be drawn down 
during the cure toward the middle of the upper lip, so as to keep 
up some appearance of deformity. The fissure left in the lip is 
then to be closed with the twisted suture. 

M. Serre proposes, in taking the flap from the lip to form the 
new column, to detach it from above downwards towards the 
labial margin, subsequently dividing the pedicle after the upper 
end of the strip had acquired the requisite adhesion to the tip of 
the nose. The chief advantage of this process, that of keeping 
the cuticular surface external, is not likely to be of sufficient im- 
portance to counterbalance the greater deformity liable to be pro- 
duced in the difficulty of making, after this operation, a neat 
closure of the wound in the lip. M. Labat has, in one instance, 
taken the flap, after the Tagliacotian method, from the palmar 
face of the eminence at the root of the thumb. But this plan, 



according to M. Serre, is calculated to maim the thumb and pro- 
duce a poor substitute for the original structure. 

BLEPHAROPLASTV. 

The circumstances under which this operation will be required 
have been referred to when treating of Disease of the Eyelids. 
The processes by demi-rotation and traction, and inclination, are 
alone applicable to the reconstruction of the eyelids, the latter 
of which, according to the experience of the author, will in a ma- 
jority of cases be found the most appropriate. From the delicate 
and complicated structure of the natural eyelid, and the tendency 
of the transplanted flap to become contracted and rounded off, 
the substitute, especially when an entire lid has to be formed and 
the conjunctiva cannot be preserved to form its mucous lining, 
must necessarily be more or less imperfect. It may diminish 
the deformity, and be made to protect and cover the eye, but it 
cannot be made to assume the numerous offices of the upper eye- 
lid. In regard to the lower lid, which is but little movable, the 
operation will be more completely successful in removing the 
defect. 

Demi-rotation and traction of the flap. (Processes of Grcefe and 
Fricke. PI. LXXIV. figs. 1, 2, 3, 4.)— This is suited only to 
cases of narrowing or shortening of one of the lids from burns or 
cicatrices, without destruction of the tarsal cartilage or the con- 
junctiva. If the conjunctiva be thickened or hypertrophied, it 
must previously be reduced to a healthy condition, either by 
topical applications or the use of the knife. The cicatrized or 
contracted portion of the cutaneous surfaces must next be sur- 
rounded by two elliptical incisions and removed by dissection, 
leaving the conjunctiva. The margin of the lid must then be 
brought down to its natural position, to allow an estimate to be 
made of the dimensions of the space to be supplied. A flap of 
the requisite form is then to be cut out from the side of the cheek 
or the temple, according as it is our object to replace the upper 
or the lower lid — one Of the lines of incision in either case run- 
ning, as directed by Lallemand, into the gaping wound left on the 
lid by the excision of the cicatrix. The flap is then raised by 
dissection, drawn over the gaping wound left in the lid, and 
fastened by suture at the margins, as shown in the drawing. The 
space from which the flap is raised is then to be immediately 
closed by suture. 

Inclination. (PI. LXXIV. figs. 5, 6, 7, 8.) Lateral transplanta- 
tion of the flap. (Process of Dieffenbach.) — The cicatrix and de- 
generated skin are to be extirpated after having been included in 
two or three incisions, so as to leave a triangular wound with the 
base towards the surface of the other lid. The tarsal margin of the 
lid is, if possible, to be preserved by running the base line of the 
incision near and parallel with it. Sometimes two elliptical inci- 
sions will answer well for the removal of the cicatrix, the edges 
being afterwards dissected up so as to give room for the insertion 
of the new lid. If the eyelid be entirely destroyed, or degene- 
rated by disease, whatever portion of the conjunctiva remains 
healthy should be dissected towards the ball, in order that it may 
afterwards be adapted as a lining to the new eyelid ; the diseased 
parts are then to be embraced by two incisions, and excised so as 
to leave a triangular wound. The flap is to be raised, and slid in- 
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wards from the outer border of the wound. It should be of a size 
somewhat greater than the space to be fdled. It is to be marked 
out by two incisions, one extended horizontally towards the tem- 
ple from the outer end of the base of the triangle ; the other, run- 
ning from the temporal extremity of this horizontal incision, is to 
be made downwards if it be the lower — upwards if it be the upper 
eyelid that is to be restored. This second incision should not 
run quite parallel with the outer edge of the triangular wound, but 
incline a little towards it, so as to leave a pedicle to the flap 
of sufficient breadth to maintain its nourishment. The subcuta- 
neous fat and cellular tissue are to be dissected up with the skin. 
When the bleeding ceases, the coagala are to be carefully re- 
moved from the inner surface of the flap and from the triangular 
wound, and the flap inclined over so as to fill the latter. The 
flap is to be secured in its new position by sutures. A stitch is 
to be first taken, so as to fasten it near the inner canthus. If any 
portion of the tarsus remain, the free edge of the flap is to be 
attached to it by three or four sutures of the same description ; 
if the tarsus has been removed, it should be fastened to the cut 
margin of the conjunctiva. The inner edge of the flap is next 
to be united to the adjoining portion of skin by Jwo twisted 
sutures. The wound in the temple is left to close by granula- 
tion, and dressed with charpie, over which are passed several 
strips of adhesive plaster to keep the transposed flap closely ap- 
plied in its new position. Cold water dressings are afterwards to 
be kept assidionsly applied. In my own practice, I have pre- 
ferred to efface to a considerable extent the wound on the temple, 
by passing a long hare-lip suture across its outer angle, so as to 
close it in part by first intention and obviate the distorting agency 
of a broad cicatrizing surface on the new lid. This must be done, 
however, without putting any strain upon the inner row of sutures, 
or it had better be abandoned. The sutures are to be removed at 
the end of the second day — the flap adheres usually by ihe eighth, 
and at the end of the eighteenth or twentieth the cure may be ex- 
pected. This mode of operating has been successfully followed 
by Lisfranc, Von Ammon, Eckstrom, Blasius, Fricke, Mutter, and 
the author of this work. The varying character of the deformity 
which different cases present, renders necessary frequent modifica- 
tions in the mode of its performance, in regard to which the ope- 
rator must rely on his own ingenuity and skill. 

M. Serre, of Montpelier, prefers to supply the breach, especially 
as regards the lower eyelid, by dissecting a longitudinal strip of 
integument from the region of the face immediately below, and 
stretching it up by traction to the requisite extent and fastening it 
in its new position by suture. I have tried this process in one in- 
stance, but was disappointed in its results — the subsequent contrac- 
tion of the flap drawing down and destroying the reconstructed lid. 

M. Gerdy asserts that in many if not in most cases it will be 
better, after the extirpation of a part of the structure of the lids, to 
trust to the natural efforts of the system in repairing the deficiency, 
rather than to fill up the breach by the transposition of a piece 
of skin from the forehead, temple or face — the effort of the 
patient in corrugating the eyebrow to close the lids producing, 
as he believes, in the end a permanent rise or fall of the struc- 
tures, according as the upper or lower lid has been affected, so 
as to greatly repair the defect, The opinion of M. G. has been 
founded on the results of a single case, and as it is in opposition 



to general experience, cannot by any means be considered con- 
clusive.* 



CHE I LO PLASTY. 

The substance of the lips is not unfrequently so far destroyed 
by gangrene, ulceration, or the operation necessary for the re- 
moval of cancer, f that the resulting deformity can be in no way 
relieved save by a plastic process. All the various principles of 
the plastic art have on different occasions been resorted to for 
this purpose. It will not, however, be necessary here to do more 
than refer to those which have been found most appropriate. 

Upper lip. — The operation of the author for restoring an entire 
upper lip by the Indian method, has been already described at 
page 352, and will be well understood by reference to fig. 3, 
Plate LXXII. In cases of shortening of the upper lip, resulting 
from the excessive use of mercury, Von Ammon employed the 
following process, which he has distinguished by the name of 
angular cheiloplasty, (PI. LXXIII. figs. 1, 2). After loosening 
the lip from the jaw, he divided it at one angle by a vertical inci- 
sion. The sides of the incision retracted immediately, so as to 
leave a vacant space of the form of an isosceles triangle, the base 
of which was on a line with the lower border of the lip. The 
incision was prolonged further upwards for about an inch, to 
give more space for the neat adjustment of a flap. A triangular 
flap with a narrow pedicle was then raised from the cheek and 
applied so as to fill the opening, as shown in the drawing. The 
flap was fastened by sutures, and the wound in the cheek imme- 
diately closed in order to effect union by first intention. In many 
instances it will be found necessary, in order to avoid any obli- 
quity of the free edge of the lip, to. repeat the operation on the 
opposite side. 

Lower lip. — The flaps for the reconstruction of the lower lip by 
the Indian method, have been taken either from the lateral, anterior 
or posterior portions of the neck — their form and direction having 
of course to be varied in accordance with the character of the defi- 
ciency to be supplied. The process employed by Lallemand (PI. 
LXXIII. figs. 5. 6,) consisted in removing the diseased portion 
by three incisions, which left an irregular quadrilateral opening 
as shown in fig. 5. The lip, of which in this case one-third had 
been removed, was then extended and united by suture to the 
other, so as to form a new commissure. A flap of integument 
was next raised from over the surface of the sterno-cleido-mas- 
toid muscles, slid upwards with or without twisting the pedicle, 
and fastened by suture in the breach as shown in fig. ti. The 
wound in the neck was immediately closed, in order to facilitate 
the union of its edges by first intention. If the entire lip, or 
even the greater part of it, has been lost, this process will, how- 
ever, be found very inadequate for its restoration ; for the flap will 
become adherent to the jaw bone, and forms at best but a thin, 

* Journal de Med. and Chirurg., Oct., 1844. 

f Under the head of "Cancer of the lips," p. 246, it has already b^en observed 
that when the structure of the lips is not too extensively involved in this affection,, 
it answers best either to remove the diseased part by a V incision, closing the 
gap with the hare-lip suture, or, when the free margin alone is afl'ecied, to detach 
it by a crescentic cut, and Jet the lip grow ap again by granulation, as it com- 
monly will, evea when a considerable part of its free structure has been taken 
away. 
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flaccid, and membranous substitute that is neither sightly nor 
serviceable. In the reconstruction of the lower lip the Indian 
process has, indeed, but little to recommend it — some one of the 
processes detailed below, especially those of Serre, being much 
more worthy of reliance. 

French method. — After the usual V incision has been made to 
pare ofT the edges of the cicatrized fissure, or for the removal of 
cancer if that be the cause of operation, the two sides of the lip 
may, if the loss of substance has not been too extensive to forbid 
it, be dissected from the maxillary bone till, by gentle stretching, 
their edges can be brought in contact and secured with the twisted 
suture. This is always to be preferred when it will suffice without 
straining the lip too much inwards upon the teeth. But where the 
loss of substance is great, various modifications of this process have 
been employed. In that of Chopart, two vertical and parallel in- 
cisions were dropped down from the ends of the V to the two ends 
of the base of the os hyoides. The intervening lamina was dis- 
sected from the jaw, down as far as the os hyoides, drawn up to 
the proper height, squared at its free surface, and fastened by the 
twisted suture to the sides of the remaining portions of the lips. 
Roux of St. Maximum modified this process by loosening the 
remains of the lip from the jaW bone, and continuing the dissec- 
tion down to near the os hyoides, then stretching the integument 
loosened subcutaneously, like an apron, up to the proper level, 
flexing the head upon the neck at the same time. In one in- 
stance he found it necessary to remove a portion of the mental 
protuberance which was very prominent, to allow of a better 
adaptation of the flap. To facilitate the dissection in Roux's 
method, Lisfranc divided the lip by an incision extended through 
the median line in the direction of the os hyoides, closing the in- 
cision by suture after the new lip was raised to its proper level. 
Mr. Morgan, in addition to the vertical incision of Lisfranc, made 
another semicircular one crossing this below the chin. In the 
plans both of Chopart and Roux, the head must be held by band- 
ages flexed upon the chest during the process of union; this is an 
inconvenient and painful position, and the difficulty which exists 
of maintaining the head immovable, must necessarily be very 
liable to cause a failure in the operation. 

M. Serre of Montpelier, who is a strenuous advocate for the 
French method by displacement, for the removal of nearly all 
deformities about the face, seems to have been peculiarly happy 
in its application to cheiloplasty. He attaches the greatest import- 
ance to the preservation of the labial and buccal mucous mem- 
brane, for the purpose of lining with it the inner raw surface, and 
hemming it over the free margin of the new lip. The value of 
this measure had been taught beforehand by Delpech, but M. 
Serre contests with M. Dieffenbach the merit of its methodical 
application as a ruling principle. According to M. Serre, we 
gain by this means not only a sensitive vermilion border for the 
lip, but a support likewise by which its form and dimensions are 
in a great degree preserved. In cancer of the lip even, he states 
that the mucous membrane is but seldom or ever specifically 
affected, and that it should be carefully preserved for the above 
purpose, in the excision of the morbid structure. The other 
points principally insisted on by this writer, are the free detach- 
ment of the parts, which he is desirous of stretching or shifting in 
position so as to fill the breach ; the transverse incisions of the 
91 



mucous membrane on the inner surface of the flap so as to make 
it more easy of elongation ; the care with which he marks out his 
flaps in mathematical form, angular or rectilinear as the case may 
require, so that they may fit with precision and without twisting in 
the breach which he has trimmed for their reception, and the com- 
pletion of the operation, however extensive it may be, as far as 
possible at a single sitting. The author has frequently employed 
this French method by displacement in plastic operations, and 
while he accords to it, especially with the modification suggested 
by M. Serre, a high value in particular cases of deformities about 
the mouth and cheeks, believes it should not be relied on exclu- 
sively, nor ever resorted to, where it conflicts with what he deems 
an essential principle in plastic surgery, that of placing but a 
moderate degree of tension on the flaps which are employed in 
the reconstruction of lost parts. The following will serve as a 
simple illustration of the principle employed by M. Serre in exci- 
sion of diseased parts. For an ulcer of bad character and irregu- 
lar form, involving a part of the cheek, and the outer end of the 
lips at the right commissure of the mouth, he did not, in excising 
the part, limit himself to the outline of the morbid structure, but 
detached the part by the excision of two triangular pieces, the 
bases of which were at the corner of the mouth, the apices extend- 
ing into the healthy tissues, a distance fully equal to the breadth of 
the tumour. The apex of one triangle was directed outward upon 
the cheek, the other downward upon the chin. After the removal 
of the diseased parts there were two lines to unite by suture, one 
horizontal and the other vertical, meeting so as to form a right 
angle at the corner of the mou h. 

Process of the Author. (PI. LXXVII. figs. 3, 4.)— In a case of 
cancer of the lip which required the removal of nearly all the free 
structure, the author practised the following operation. The dis- 
eased portion was detached by a semicircular section through the 
lip. A vertical incision was then run down over the symphysis 
'of the chin nearly to the top of the os hyoides. This was con- 
verted into a crucial incision by a sweep of the knife along the 
upper edge of the base of the jaw. The two upper flaps were 
then dissected loose from the bone, and a triangular piece, with 
the base downwards, removed from the free end of each with a 
sharp pair of scissors. The two lower flaps of integument were 
in like manner loosened, and a triangular piece removed from the 
end of each, but with the base presenting in the opposite direc- 
tion, as shown in fig. 3, so as to form a vacant space of a lozenge 
shape.* The two upper flaps were then closed at their lower 
border by a hare-lip suture. The effect of the traction necessary 
to bring these together carried the upper margin at once nearly 
to the proper level of the lip. A second pin was then introduced 
above the first. The two lower flaps were also raised and simi- 
larly closed with a pin which was made to rest on the mental pro- 
tuberance, the effect of which was to give some additional eleva- 
tion to the new lip, (though to a less extent than was expected,) 
and nearly efface the whole of the vacant space. The parts were 
covered with a light compress secured with a few turns of a 
roller, and the head retained for three days lightly flexed on the 
chest. The saliva escaped for some time through the opening at 

* In a subsequent operation of this kind, for a less extensive species of de- 
formity, I did not remove the triangular pieces from the lower flaps, and the 
case did very well without it. 
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the chin, rendering the cure tedious, but in the end the opera- 
tion was in a good degree successful. 

Process of M. Meyer of Bruges. (PI. LXXVII. figs. 7, 8.)— 
This surgeon excised a cancerous ulcer which had destroyed the 
whole of the lower lip, the left third of the upper lip, as well as 
the commissure of the left side, by circumscribing the disease 
with four lines of incision, (previously traced out with ink,) and 
dissecting it away from the bone. The first line extended from 
the junction of the middle with the left third of the upper lip 
towards the left malar bone. The second was carried from the 
termination of this obliquely down to the external side of the 
lower jaw. The third was directed from the termination of the 
second obliquely downward and inward to the anterior part of 
the neck, which it struck in the median line ; the fourth was 
made from the right commissure of the mouth obliquely down- 
ward and to the left side, so as to strike the third line near its 
middle. The large space shown at fig. 7, left by the excision of 
the diseased part, was closed, as seen at fig. 8, by approximating 
the two upper lines of incision with twisted sutures, and raising 
the inferior flap from the right side of the chin to the level of the 
upper lip, and then uniting the two sides of the third line of inci- 
sion by three additional points of suture. 

When it becomes necessary to reconstruct the entire lower lip, 
the process of Dieffenbach, by which the flaps are taken from the 
cheeks and include the whole thickness of these parts, will be 
found by far the most appropriate, as it allows of the formation 
of a thick and serviceable lip, consisting of skin, mucous mem- 
brane, and the intervening muscular tissue. The author per- 
formed this operation in the following manner, in the case of a 
young lady from Virginia, reported in full in the American Jour- 
nal of Medical Sciences, for January, 1843, in whom the whole 
of the soft parts between the upper lip and the lower edge of the 



chin, and all the lower alveolar processes, had in early life been 
destroyed by gangrene. 

The patient was seated upright in a chair. The cicatrized 
edges which extended from the angles of the upper lip down to 
the chin, were pared off so as to present a large triangle, with the 
apex upon the chin. The corners of the mouth were next thrown 
widely open by an incision on each side, three-fourths of an inch 
long, in the direction of the auditory meatus. This was made 
by a sharp-pointed curved bistoury passed from the cavity of the 
mouth through the cheek, the whole thickness of which was 
divided on each side at one cut to the commissure. From the 
distal ends of these incisions a descending cut was made on either 
side, with a single sweep of the bistoury, obliquely downwards 
and inwards to the top of the lower jaw bone. Two flaps were 
thus detached from the whole thickness of the cheeks, lined with 
skin on one surface and mucous membrane on the other, and 
attached to the chin by a pedicle five-eighths of an inch broad. 
The flow of blood was arrested in a measure on each side as the 
division was made, by the thumb and finger of an assistant. In 
order to diminish the hemorrhage, the horizontal and descending 
incisions were made on one side before the other was touched, 
and the divided vessels immediately secured by torsion and liga- 
ture. The flaps were then rapidly loosened from the gum on the 
inside by a few strokes with the knife, and some few small arte- 
ries, which gave out blood, pinched and twisted. The loosened 
portions were then rocked over upon their pedicles towards each 
other, till their inner margins met on the middle line, where they 
were secured with hare-lip sutures. The traction of the flaps 
caused the portion of the cheek in connection with the outer mar- 
gin of the pedicle to advance forwards, so as to supply in part 
the place occupied by the flaps previous to their change of posi- 
tion. An irregular triangular opening was still left at the cor- 
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Upper lip. — The process of the author for reconstructing an entire upper lip is shown in Plate LXXII. 

Figs. 1, 2. — These drawings exhibit the process of Von Ammon for filling up the breach left by the removal of a 
cancer, involving the commissure of the mouth and a portion of the cheek and upper lip. A flap has been 
raised from the side of the face in the direc ic n of the ear, and applied in the breach. The part included in 
the dotted triangle seen in fig. 1, has been wholly removed, in order to allow the linear closure of the wound, 
as shown in fig. 2. 

Lower lip. — Various processes have been devised to remove the different species of deformity met with in this region 

of the face. 

Figs. 3, A.— Process of the Author.— In fig. 3 is represented a case of cancer of the free margin, which was 

removed by excision on a level with the black line which is seen circumscribing the disease. A vertical incision 

was then made in the middle line in the direction of the os hyoides. This was crossed by a horizontal one 

over the base of the jaw. The four. angular flaps were then dissected up from the jaw and the angles of the 

crucial incision removed, so as to leave a lozenge-shaped space. In fig. 4 the flaps have been united by the 

hare-lip suture— the effect of which, as shown in the drawing, was to raise the raw margin left by the excision 

of the cancer up to the proper horizontal level of the lip. 

Figs. 5, 6.— Process of Lallemand, for closing the gap left by the excision of a cancer involving the commissure of 

the mouth and a portion of the lower lip and cheek. The diseased lower lip has been drawn up and attached 

by suture, so as to form the commissure of the mouth. A flap of integument has been raised from the side of 

the neck, demi-rotated and fastened by suture to fill up the space left by the portion removed. 

Figs. 7, 8.— Process of M. Meyer of Bruges, for closing the open wound left by the incisions for the removal of a 

cancer that had destroyed the left half of the upper lip, a part of the same side of the face, and the inferior lip. 
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ners of the mouth. This was filled up by drawing the cheek 
from above downwards and forwards, and passing on each side 
two hare-lip pins, to connect the three sides of the triangle to- 
gether. Though as much stress was put on the ligatures as was 
thought at all prudent, which should never be more than is suffi- 
cient merely to straighten out the flap, the opening could not be 
completely closed, a small, triangular, fistulous orifice remaining. 
The immediate effect, in regard to the improvement of the fea- 
tures, was magical. The flaps of the new lip, which as they were 
rocked inwards moved forwards in the direction of the line of their 
pedicular attachment, gave all the natural fullness and prominence 
to the lower lip. The descent of the protuberant cheeks restored, 
in a great degree, the natural roundness of the lower part of the 
face and, from a disagreeable, the patient presented at once a 
comely countenance. The result of the treatment of this case, 
which was necessarily somewhat protracted, was the restoration 
of the face to a form nearly perfectly natural. The new lip re- 
mained to a considerable degree movable, and fulfilled completely 
its natural offices of retaining the salivary fluid, and giving dis- 
tinctness in articulation. 

Dr. S. Chisholm, of Inverness,* restored the lower lip by the 
following neat process, which is almost exactly the same as the 
author's operation for the restoration of the upper lip, described 
at page, 352. The lower lip had been excised by a crescentic 
cut for the removal of a cancer, leaving the sockets of the front 
teeth exposed, and the saliva dribbling constantly over the chin. 
From the central part of the breach in the lip above the symphysis 
of the chin, an incision about three-quarters of an inch long was 
extended on each side obliquely downwards in the direction of 
the mental foramina, and from the ends of these, two other in- 
cisions slightly concave inwards were extended up to near the 
angles of the mouth. The flaps thus marked out were separated 
from the gums underneath, having their pedicles at the angles of 
the mouth. The flaps were then raised up and attached to each 
other in the median line by the hare-lip suture. The parts healed 
kindly, and the operation terminated successfully. Dr. Mutter 
(Phil. Med. Examiner for 1844) has done a nearly similar opera- 
tion with a like successful result. 

The following interesting cheiloplastic operation was recently 
performed by Dr. Mott,f of New York, upon a patient aged about 
62. " The whole of the lower lip down to the chin was removed, 
together with the cancer which occupied it, by means of a free 
semilunar incision, which was prolonged on the right side to a 
little beyond the commissure, in consequence of the disease ex- 
tending in that direction. The soft parts covering the extreme 
point of the chin, and on each side of it and below it upon the 
neck, were separated to some extent to within an inch from the 
os hyoides. The sound margin of soft parts was now brought up 
from the chin and neck to meet the upper lip. To prevent the 
puckering which this elevation of parts must necessarily have 
occasioned, a horizontal incision of an inch or more in extent was 
made through the cheek, close to each commissure. A stitch was 
introduced into each angle of the mouth, and a second one out- 
side of that, through the cheek on each side. These nicely ap- 
proximated the parts, and perfectly sustained the newly-formed 

• London and Edinburgh Monthly Journal of Medicine for 1842. 

-(• Velpeau's Operative Surgery, by Drs. Townsend & Mott, vol. i. p. 649. 



under lip. Adhesive plasters, and a double-headed roller were 
used to assist in firmly supporting and keeping in place the newly 
elevated parts and the lower jaw. The stitches were removed on 
the seventh day, and adhesion having taken place, the cure w r as 
soon after readily accomplished. During the first ten days the 
patient was supplied by liquid nourishment, passed into his mouth 
by a quill inserted into the mouth of a teapot. For some time 
after the stitches had been removed, the chin and soft parts con- 
tinued to be supported by a double-headed roller. The cure was 
rapid and complete, without the slightest unpleasant symptom. 
The mouth looked exceedingly natural, and he conversed with 
ease. The carcinomatous ulceration had existed twenty years, 
having been unusually slow in its progress. The patient, as may 
be supposed, went home delighted. Being corpulent, and the 
parts soft and pliant, transverse incisions below were rendered 
unnecessary. 

" Making an entire new mouth. Should a case present where 
there was necessity of making an entire new mouth, Dr. Mott 
suggests the measuring out a flap of the proper oval shape and 
size, transversely upon the supra-hyoid and sub-hyoid regions, with 
a long broad connecting pedicle. During the first days, and until 
adhesion of the edges of the flap to the excised edges of the 
corresponding opening to receive it should have perfectly taken 
place, breathing might be kept up by a small aperture of sufficient 
size, made in the centre of its longest diameter, and kept pervious 
by a curved piece of gum-elastic catheter. Dr. Mott has per- 
formed this operation on the dead subject, and it appeared to 
answer exceedingly well." 

STOMATOPLASTY. 

This operation, which consists in the reconstruction of the 
mouth, when its orifice is found narrowed or occluded by the 
cicatrization following a destructive ulceration of its soft and 
yielding tissues, has already been fully described at page 243 
under the head of "Atresia Oris." 

GENOPLASTY.— MELOPLASTY. 

Losses of structure in the substance of the cheeks are suscep- 
tible of being remedied to a considerable extent by the various 
plastic processes already described, which it will be unnecessary 
again to notice in detail. Those which have been found particu- 
larly applicable here, are the approximation of the surrounding 
parts by traction after the edges of the opening have been pared 
off — and the transplantation of a cutaneous flap of sufficiently 
large size from the neck, the temple, or the forehead, in cases 
where the opening is too large to be obliterated by the former 
means. 

In one case of extensive destruction of the cheek, and of a por- 
tion of the ala nasi, upper lip, and upper maxillary bone, Profes- 
sor Roux resorted to the successive graftings of the flaps, denomi- 
nated migration. The first flap was taken from the lower lip 
and united to the upper, and from this subsequently transferred 
to the cheek. A second flap was then taken from the lower lip, 
to supply the place of the one just removed from the upper lip to 
the cheek. The same principles of operation have been em^ 



364 



PLASTIC AND SUBCUTANEOUS OPERATIONS. 



ployed to close the large aperture left after the extensive ulcera- 
tion accompanying lachrymal fistula, the flap being taken from 
the side of the nose near the inner canthus of the eye, as prac- 
tised by Dieffenbach — or from the forehead, after the manner of 
Delpech. 

We occasionally meet with instances in which, in addition to 
the loss of a great part of the cheek, there is an extensive destruc- 
tion of the upper lip and the ala of the nose, which require com- 
plex and repeated operations, and are extremely difficult to ma- 
nage. In a case of this sort, that of a young gentleman from 
Tennessee who placed himself under my charge during the last 
winter, there was, in addition to the deformities above noticed, 
which had been brought on by the excessive administration of mer- 
cury in his childhood, an entire destruction of the alveolar ridges 
of both jaws on the same side followed by false anchylosis so as 
to keep them closed. The disfiguration in this case was extreme, 
and the patient was compelled to feed himself with morsels taken 
in at the hole in the cheek. The first step was to restore the 
mobility of the lower jaw. This was accomplished by the ex- 
section of the fibrous bands between the jaws, the division 
of the masseter muscle, and the use of the screw dilator of Heis- 
ter, as directed for this purpose at page 253. The next step was 
to supply the lost parts by a plastic process. The French method 
of displacement, so strongly recommended by M. Serre, was the 
one chosen, and an attempt made to fill up the greater part of the 
breach, after the plan of the same surgeon, as much as possible at 
a single sitting, so as to leave less to be accomplished at ulterior 
operations. 

A flap was first raised from the cheek, to piece out the deformed 
ala, as directed at page 357, for the repairing of angular or cres- 
cent shaped losses of this part. This necessarily left a raw surface 
on the cheek. The under lip, which was very full, and had its 
outer corner bounding the gap on the cheek drawn off towards 
the temple of the same side, might, it appeared to me, be raised up 
as a flap, and attached to the raw surface by the side of the nose 
so as to close this space, assist in building the upper lip, and form 
a broad bridge across the large fissure which connected the mouth 
with the hole in the cheek, and thus re-establish the commissure. 
An incision, convex downwards and outwards, was therefore made 
from the outer side of the old commissure down to the symphysis 
of the chin ; this flap with all the soft parts was dissected loose 
from the chin, so that by partially stretching the end of the flap, 
and partially by the displacement of the parts loosened beyond 
the cutaneous incision, the flap was readily brought round to the 
position assigned to it, and its point attached by suture to the raw 
surface by the side of the nose. There was now the opening in 
the cheek, the cicatrized edges of which had been pared away, 
and a gap left on the side of the chin by the labial flap just raised 
up, which required to be filled. To close these spaces, I began 
by running an incision downwards and outwards from the middle 
part of the cutaneous cut by which the labial flap was raised, so as 
to form two angular flaps, one above the other. The first of these 
flaps was dissected from the side of the lower jaw and slid up so 
that its upper border, which formed the lower margin of the open- 
ing in the cheek, could be attached by suture to the margin above, 
completely closing the. hole, and resting by its anterior end in 
contact with the new labial commissure. The vacant space thus 



left on the side of the jaw was filled up by the third angular flap, 
which was dissected up and the parts loosened subcutaneously 
in the direction of the os hyoides so as to cause them to yield 
readily to the displacement necessary to shut up the only opening 
which was now left. — The flaps were next carefully adjusted at va- 
rious points by suture, and the face again assumed its natural form. 
The head, by the aid of bandages, was retained flexed on the chest, 
so as to keep the integuments relaxed below the chin. The union 
between the edges of the flaps was effected in most places by first 
intention. The end of the labial flap which was stretched up by 
the side of the nose, lost its vitality in consequence of the tension 
made upon it. This left a raw surface by the side of the nose to be 
closed by cicatrization, impairing to some extent the symmetry of 
the features of that side, and drawing partially down again the alar 
flap with which the nose had been patched ; as much, however, 
had been gained by a single operation in this case, where there had 
been such extensive destruction of parts, as could with any reason 
have been expected. The opening in the side of the cheek was 
completely closed, the breach in the nose was to a considerable 
extent filled up, and the outlines of the mouth were restored so that 
the patient could take in his food by the natural opening for it. 
The only deformity of great importance remaining, was the eleva- 
tion of the commissure on the diseased side, in consequence of the 
loss of structure by the sloughing of the point of the labial flap, 
and the absence of the upper lip, which I intended to supply with 
the integument from the arm by the Italian method. The union 
of the flaps between the jaws had necessarily restricted the extent 
to which these could be opened, so as to require again some 
separation from the bones on their inner face, and the use of the 
screw dilator. By the second operation, which was held in reserve 
for the restoration of the upper lip, all deformity might have been 
in a great measure removed, as this would have given an oppor- 
tunity for the re-adjustment of the deformed commissure. Before 
sufficient time had elapsed after the first operation to render the 
second in my opinion justifiable, the patient became wearied, 
and went home with the expectation that he would return on a 
subsequent occasion and have the operation completed. The 
operation in this case was performed in the Philadelphia Hospital 
before the class in attendance on the lectures. The foregoing 
constitutes, perhaps, one of the most frightful cases of deformity to 
which the principles of plastic surgery have as yet been applied. 

In the case of a young lady, in which sphacelation at the corner 
of the mouth had terminated by anchylosing the jaws and leaving 
a deforming cicatrix on the cheek, Dr. Mott* circumscribed the 
whole outer margin of the cicatrix with an incision, and dissected 
it away with all the newly formed parts included within it. The 
adhesions between the jaws were next divided and the dilator 
of Heister used to effect the opening of the mouth. " This point 
accomplished," says Dr. Mott, "the lips were brought together 
at the angle of the mouth by suture, and I proceeded to detach a 
portion of integument ('from over the side of the jaw and side of 
the neck') sufficiently large and of corresponding shape to replace 
the part removed. It was turned into the space it was intended 
to fill, leaving a tongue three-quarters of an inch in breadth con- 
nected with the adjacent part ('on the cheek'), and sufficient for 
all the purposes of circulation. The cut edges were adjusted 

* Velpeau's Operative Surgery, by Drs. Townsend & Mott, vol. i. p. 707. 
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With extreme accuracy by means of interrupted sutures and adhe- 
sive straps; the lower wound was contracted as much as possible 
by adhesive plasters, and the whole covered with lint, compress 
and bandage." The result of this case was fortunate. 

OTOPLASTY. 

If the whole external ear be lost, its place can only be supplied 
by a movable one of artificial construction. Partial losses, how- 
ever, may, as practised by Tagliacotius, be replaced by the eleva- 
tion of a flap after the Indian method, from the scalp immediately 
adjoining the organ. The cicatrized margins of the stump of the 
ear are to be excised- with the scissors. A portion of the scalp 
of appropriate size and shape, with its pedicle presenting to the 
concha, is then to be simply raised without twisting, and fastened 
by the interrupted suture to the raw margins of the ear. The 
wound on the scalp should be closed by suture and covered 
carefully with a compress and bandage to obviate the tendency 
of the pedicle of the flap to unite itself to the raw surface behind, 
and thus draw down and deform the ear. The pedicle of the 
flap should not, for fear of gangrene, be divided under fifteen or 
twenty days. The author has in one instance* restored the lobe 
of the ear, which, with the tragus and the skin covering the ramus 
and the base of the jaw, had been involved in one common cica- 
trix resulting from an extensive burn. The operation consisted 
first in raising behind the place of the lobe, a small flap forming 
the two-thirds of a circle, then circumscribing the remains of the 
lobe by a semicircular incision at its lower and front portion, and 
dissecting it loose so as to allow the tragus to take its natural 
position. The posterior flap was next doubled under the raw 
surface of the new lobe and fastened to its margins by suture, so 
as to give it a cutaneous surface on the side of the neck, and pre- 
vent its becoming again adherent. The wounds left on the neck 
were then closed by the hare-lip suture. A very considerable 
degree of improvement followed this operation. In general the 
success following otoplastic operations has been less satisfactory 
than in most other of the plastic processes. 

STAPHYLOPLASTY. 

This subject has been already referred to, under the head of 
Staphyloraphy, page 263. 

URANOPLASTY.— PALATOPLASTY.! 

A congenita] opening through the bony palate, forming a com- 
munication between the mouth and nose, remaining open even 
after the closure of the fissure in the lip and velum by the pro- 
cesses described at page 245, is observed in the line of junction 
between the bones of the two sides, in some cases of complicated 
hare-lip. In many instances it occurs as a consequence of a wound, 
or arises from the caries or necrosis attendant upon a scrofulous or 
syphilitic affection. Metallic obturators, plugs made of prepared 

* Vide Amer. Journ. of Med. Sci. for Jan., 1843. 

f The term uraniscoplasty is frequently applied to this operation; staphylo- 
plasty has been used by some in the same sense, though its application should 
be restricted, as its name imports, to the operation for increasing the dimensions 
of the soft palate already referred to under the head of staphyloraphy. 
92 



sponge, or a roll of linen, have from the earliest periods been 
employed to fill up the passage, in order to prevent the food from 
passing into the nostril and enable the patient to speak intelligibly. 
Obvious inconveniences result from all such expedients, which, 
with the exception perhaps of a well-adjusted metallic plate, but 
imperfectly fulfil their objects, and occasion an offensive odour 
like that of ozaena. Where the orifice is not so large but that it 
leaves room for the formation of flaps from the palatine mucous 
membrane, a well-devised plastic operation, for the purpose of 
making a permanent closure, is greatly preferable to either. The 
process, however, is rendered difficult of execution, by the arched 
form of the palate, and the fibrous structure of the mucous mem- 
brane, which is not readily pealed from the bone in the form of 
large flaps. An additional obstacle to the union of the flaps, 
observed by the author in every case in which he has performed 
this operation, is found in the spasmodic cough produced by the 
irritation of this sensitive membrane. 

Closure of a congenital fissure. Process of Krimer. — In a case 
of fissure extending through the soft and hard palate, this surgeon, 
after uniting the two portions of the velum, made a longitudinal 
incision on either side of the cleft between the bones, a few lines 
distant from the opening. The two flaps thus marked out were 
dissected off from the bone towards the middle line, reversed so 
as to present their mucous surface towards the nostrils, and united 
to each other in the middle line by a few points of suture. Suc- 
cess is said to have attended the operation. Dieffenbach has 
repeated the same process, with the exception that he raised but 
a single flap, in consequence of the extreme thinness of the cover- 
ings of the bone on the other side. This flap was loosened from 
the bone, reversed and attached by leaden wire ligatures to the 
opposite margin of the cleft, which had been made raw with the 
knife. The operation was not completely successful, though it 
reduced the fissure, which was previously an inch long, to two 
small orifices. 

When the fissure is complicated with double hare-lip, the mid- 
dle or incisory tubercle may be loosened from its attachment to 
the bone, and split obliquely from above downwards to near its 
lower end, so as to increase its length. It is then to be straight- 
ened out, have the cuticle removed from its other side, and pressed 
back so as to fill up the gap between the bones, to the margins of 
which previously made raw, it is to be attached by suture. In 
one instance, Sanson succeeded in closing the opening between 
the bones by cutting out a strip from the upper lip, (which was 
not involved in the deformity,) and reversing it so as to fill the 
gap in the hard palate. 

Closure of an opening, formed as the consequence of disease. 
Process of Velpeau. — This surgeon succeeded in closing an open- 
ing in the hard palate, three-quarters of an inch long, and half an 
inch broad, left by a pistol shot, by dissecting up two ribbon- 
shaped flaps of a somewhat triangular shape, with their bases to 
the opening. One of these flaps was raised in front, and the other 
behind the perforation. These were applied over the opening, 
and united by suture at the ends. 

Process of the Author. (PI. LV. fig. 5.) — In one instance in 
which there was an opening in the centre of the bony palate, three 
quarters of an inch in diameter, I performed (four years ago) the 
following operation, reported by Dr. Wm. McPheeters, of North 
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Carolina, one of the resident surgeons of the Philadelphia Hos- 
pital.* The patient was sealed upright in a chair, facing the 
light. Seating myself opposite to him, I marked out with a double- 
edged scalpel strongly curved near the point, and then dissected 
up two flaps of mucous membrane, of a somewhat triangular 
shape, one from the anterior and right side of the orifice, the other 
from the posterior and left side. The base of each flap, which 
was about three-quarters of an inch in extent, touched the roots 
of the alveolar processes. The pedicles, or adherent portions of 
the flaps, were about three-eighths of an inch wide, and near the 
margins of the orifice. The cicatrized border of the opening was 
shaved away with the knife. The mucous membrane was scari- 
fied superficially with the knife at the broader end of the flaps, 
(which were designed to be approximated more or less back to 
back in the middle of the fissure,) so as to diminish, as much as 
possible, the secretion of mucus, and facilitate the process of 
union, by increasing the breadth of the raw surface. Considera- 
ble bleeding followed, but it was in a short time arrested by rins- 
ing out the mouth with alum water. The next step of the 
operation was the suture of the flaps, and their adjustment to the 
margins of the orifice. The flaps, when reverted, and their mucous 
surfaces turned upwards to the nostrils, readily met in the middle 
line, but it was necessary to confine them against the arched roof 
of the palate, which was some lines above the plane formed by 
their junction after they were inverted. To accomplish this object, 
two long, well waxed silken ligatures were each armed with a 
needle at both ends. With a pair of Physick's forceps the needles 
were passed through the broad end of the flaps, so that the loose 
ends of each ligature were brought out of the mouth over the raw 
surfaces of the flaps, '['he intermediate loops were passed into 
the eye of a curved probe, and carried from the mouth through the 
* Philadelphia Medical Examiner, January 27, 1844. 



fistulous orifice, and out at the anterior nares. Beneath these 
loops was next passed the end of a hollow bougie, which was 
carried into the nostril, so as to lay across the opening communi- 
cating with the mouth. The ends of the threads were now drawn 
on the side of the mouth, and the loops astride of the piece of 
bougie pushed back till they were over the orifice. The ligatures 
were then tied in the mouth, forcing up the flaps to the roof of the 
palate, and bringing them nearly to the level of the bougie. The 
flaps, in order to admit of the subsequent shrinking and contrac- 
tion which always follow in plastic operations, and especially 
when union does not take place by first intention, a result which 
was hardly to be expected here, were made larger than absolutely 
necessary to close the opening. They formed, therefore, a keel- 
shaped projection downwards. To make the adjustment of the 
flaps to the arch of the palate still more perfect, a stiff*, well- 
sharpened, semicircular pin, made of palladium wire, was passed 
from before backwards through both flaps, with the curve con- 
centric to, and in contact with the arch of the palate. Over this 
a common twisted suture was made, as seen in Plate LV. fig. 5, and 
the adjustment of the flaps to the raw edge at the margin of the 
orifice was now rendered perfect. The extremities of the pin 
were cut off' short with the pliers so as not to irritate the tongue, 
and the loose ends of the ligature removed. The bougie cut off" 
just in front of the nostril was secured, so as to prevent its sliding. 
The operation was necessarily somewhat protracted, but was at- 
tended with little suffering. 

The patient was put in bed, and kept on his back, fed on 
gruel, and took occasional doses of Tr. Opii Acetata. For several 
days everything promised an immediately successful issue. The 
bougie became loose on the third day, and was removed ; the 
ligatures remaining. On the fifth day the pin was withdrawn; 
the flaps seemed to have united everywhere except at the back 



PLATE LXXVL— PLASTIC OPERATIONS. 

REMOVAL OF DEFORMITIES ARISING FROM BURNS. {After Professor Mutter.) 

Fig. 1.— Front view of the deformity resulting from a burn in early life, relieved by the operation in figs. 2 and 3. 
The chin is held down and to one side, to within an inch and a half of the sternum— the space between being 
filled up with cicatrix. The mouth is held permanently open, and the tongue protruding. 

Fig. 2. — The gap exhibited in the drawing is occasioned by the straightening of the head after a transverse incision 
of the cicatrix has been made three-quarters of an inch above the sternum, extending across from the margin 
of the sound skin on either side of the neck. The superficial fascia of the neck, the entire attachment of 
the sterno-cleido-mastoid of the right side, and the sternal attachment of the same muscle on the left, also 
required to be cut before the head could be brought into its proper shape. The wound was six inches long 
by Jive and a half broad. A flap was then raised from the left shoulder, the anterior boundary of which is 
represented extending down from the left end of the incision. 

Fig. 3.— The flap, which was six inches and a half long and five broad, has been dissected up from the shoulder, 
left attached by a pedicle on the side of the neck, and applied over the gap left by the division of the cicatrix, 
to the margins of which it is fastened by several points of suture. The wound on the shoulder was closed, 
with the exception of its upper third, by suture and adhesive straps. 

Fig. 4 is a view of the patient after the completion of the cure. 

Figs. 5, 6, and Figs. 7, 8, are representations of two patients before and after operations for their relief, similar in 
most respects to that described above. 

Figs. 9, 10.— Removal of an extensive cicatrix involving a part of the arm and forearn, rendering the member 
nearly useless, cured by a process similar to the urethro-plastic operation of Dieffenbach. 
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part, where a small oblique opening was left. On the sixth clay 
a violent spasmodic cough set in, not traceable to any other ex- 
posure than rising at night, when not well watched, in a room but 
illy warmed. The cough was accompanied with symptoms of 
bronchitis, for which he was cupped, blistered, &c. In one of 
these paroxysms the union partially gave way, and the ligatures, 
which were cutting out, were removed. On the subsidence of the 
bronchial affection the orifice was found diminished one-half in 
size. On stimulating the edges with a solution of lunar caustic, 
the opening was still further diminished by granulation, till it was 
about two-thirds the size of a common writing quill. Beyond 
this point it would not improve. 

A repetition of the former operation on a small scale, and the 
pressure of a well-adjusted obturator, acting only around the 
margin, would in all probability have sufficed to close the orifice 
completely. But the patient, satisfied with his improved condition, 
and desirous of securing some occupation, left the hospital; still, 
however, wearing in the orifice a small pledget of lint during his 
meals. 

On a re-examination of the patient a year subsequently, but 
little change had seemed to have taken place after his dismissal 
from the hospital. The surfaces from which the flaps had been 
detached, and which were allowed to fill up by granulation, were 
smooth, and, but for the white aspect of the cicatrized covering, 
presented a perfectly natural appearance. 

BRONCHOPLASTY. 

The closure of fistulous passages opening from the surface of 
the neck into the cavity of the larynx or trachea, has been at- 
tempted by the ordinary plastic processes, but with very indifferent 
success. The following process of M. Velpeau will be found 
deserving of the most reliance. The margins of the fistula are 
in this, as in the other methods, to be first pared away with the 
knife. A flap of integument an inch wide and an inch and three 
quarters long should then be raised over the larynx, being left 
attached merely by a narrow pedicle. The flap is next to be 
rolled on its outer surface so as to form a cylinder or plug. In 
this state it is to be inserted into the fistula and firmly held in 
place by two hare-lip sutures, (the pins traversing the plug as 
well as the margins of the orifice,) until union takes place. The 
pedicle is then to be divided. 

POSTHIOPLASTY.* 

The restoration of the prepuce is but seldom required. It was, 
however, resorted to by the Jews in former times, in order to 
avoid the persecution to which they were subjected. It may be 
accomplished in the manner described by Galen, by drawing the 
integuments of the penis in front of the glans, and dividing the 
skin merely by an annular incision posterior to the corona. The 
skin thus loosened is to be retained in front of the glans, by being 
secured to a catheter introduced through the urethral passage till 
the raw surface left behind the glans has become cicatrized. 

CHALINOPLASTY.f 
Though it will rarely be necessary to restore the frenum of the 
* From woa-fln, prepuce, t From PC aX "">«> frenum. 



prepuce when lost as the consequence of disease, it is well to 
know that such a result may be accomplished by a plastic opera- 
tion, as individuals are sometimes met with, oppressed with so 
much morbid feeling on the subject of what they deem a deformity, 
as to render its performance justifiable. In two instances the 
author has succeeded very happily by the following process. 
Reversing the glans and grasping it laterally between the thumb 
and finger, a couching needle is passed in the middle line under 
the mucous membrane, so as to elevate this at the natural place 
for the attachment of the prepuce. An assistant then steadies the 
organ, while the surgeon with a delicate scalpel makes an incision 
on either side of the needle, in order to mark out a small trian- 
gular space with the apex towards the orifice of the urethra. The 
membrane is next to be dissected off from this space. A longi- 
tudinal fold of the prepuce is then raised on the lower surface of 
the organ ; through the base of this a sharp-pointed bistoury is 
passed, cutting out at its place of anterior attachment, so as to 
detach a small, thin, triangular flap, with its apex in front. This 
flap is then to be drawn forwards, and secured by three delicate 
sutures on either side to the margins of the raw surface on the 
glans. The parts should be kept wetted with a cold lotion. 
Union readily takes place by first intention. 

OSCHEOPLASTY. 

In cases where the scrotum has been destroyed by sloughing 
so as to expose the testicle, nature alone is capable of producing 
an adventitious covering. But in those instances in which it is 
necessary to remove the scrotum in consequence of its enormous 
enlargement from elephantiasis, and the testicles (which in these 
cases are often found healthy) are preserved, flaps may be taken 
from the region of the thigh and groin, to form the new scrotal 
pouch and cover any portion of the penis that has been left ex- 
posed. 

URETHROPLASTY. 

When the attempts to cure fistulous passages which open 
through the spongy portion of the urethral canal, by cauterization 
or by simple approximation of the edges of the orifice made raw, 
fail of success, the following plastic processes may be resorted to. 

Process of Dieffenbach. — If the orifice be small, this surgeon 
pares off its edges and makes a running suture round the margin, 
which when tightened purses up the integument and closes the 
opening so completely as to allow union in some cases to take 
place by first intention. When the orifice is large, he removes 
the edges so as to leave a crescent-shaped space with the long 
diameter corresponding with that of the penis. A longitudinal 
incision is then made on either side ; the intervening skin is next 
raised in two bridge-like flaps, and united in the middle line by 
the interrupted suture. A catheter which should have been 
introduced previous to the operation, is to be retained in the 
urethra during the process of cure. The plan of this operation 
will be seen in Plate LXXVI. figs. 9. and 10. 

M. Alliot* has in one instance been successful in closinp; the 
opening by a modification of the Indian plastic method. He 
* Malgaigne, Med. Operatoire. 
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dissected up a quadrilateral flap on one side of the fistula, and 
removed an equal extent of skin from the opposite side. The 
flap was then stretched across and attached by suture in the bed 
formed for it by the removal of the piece of skin — the principal 
suture being by this means applied at a distance from the urethral 
passage. 

If the fistula exist in the form of a fissure extending back from 
the glans penis, it may be closed by the process of M. Segalas, 
which consists in splitting the prepuce on the back of the glans, 
making the edges of the fissure raw, and retracting the prepuce 
backwards towards the scrotum, and confining it in position by 
suture. That there should be much prospect of success by this 
method, there must be another fistulous orifice for the escape of 
the urine at the perineum, as existed in the case of M. Segalas — 
or one must be formed by an incision, as done by M. Ricord, for 
the purpose of turning off the stream of urine and allowing none 
of this irritating fluid to come in contact with the flaps, till after 
these have become adherent over a silver catheter in their new 
position. 

A variety of different processes have been employed for the 
cure of urethral fistula, but as they consist merely in the applica- 
tion of the common principles of operation already detailed, it 
will not be necessary to farther particularize them here. 

FOR THE CURE OF DEFORMITIES RESULTING FROM BURNS.' 

The various kinds of deformities resulting from the cicatrices 
left by burns, may be classed under the following heads : — Changes 
in the natural relation and direction of parts — more or less com- 
plete occlusion of the natural orifices — and anormal adhesions 
between parts that are habitually separate. 

The deformities thus produced, it is scarcely possible to correct 
by extension with the aid of bandages and machinery, and it 
becomes necessary, to treat them with any prospect of success, to 
resort to some form of operation with the knife. Plastic surgery, 
in many of the cases which have hitherto proved intractable, 
offers a resource of great value to the surgeon. The subject of 
these deformities has been ably considered with especial reference 
to this mode of treatment, by Professor Mutter. 

" 1. The nature of the tissue to be divided or removed. — Although 
the ' tissue of the cicatrix,'' as it is termed by Dupuytren, however 
produced, always presents certain characteristic peculiarities by 
which it may be distinguished from any healthy or natural struc- 
ture, it yet exhibits modifications induced either by the cause or 
the tissue involved. The cicatrix of a burn, for example, can 
always be readily distinguished from that caused by sharp instru- 
ments ; and again, both these from those resulting from cancers, 
ulcers, herpetic diseases, syphilis, or scrofula. The cicatrix of an 
ulcer in mucous membrane differs, too, from one taking place in 
the skin. 

" Nearly all formations of this tissue, however, when dissected, 
present pretty much the same structure. We have, in the first 
place, a delicate cuticle, which may be detached by vesication or 
maceration. Beneath this inorganic tissue is a dense stratum com- 

• Cases of deformity from burns, successfully treated by plastic operation. 
By Thomas D. Matter, M. D., Professor of Surgery in Jefferson Medical College. 
Philadelphia: Mernhew & Thompson, 1843. 



posed of strong fibres, which cross each other at different angles 
and are firmly bound together. This is the true ' tissue of the 
cicatrix' of Dupuytren, and the 'inodular tissue' of Delpech, 
between which and the cuticle there is no deposit, as a general 
rule, of rete mucosum ; hence the whiteness of cicatrices in the 
African. It contains no hair bulbs, nor sebaceous follicles, at 
least when the lesion is profound ; and although furnished with 
both nerves and blood-vessels, is usually less perfectly organized 
than the parts whose loss it supplies. 

" Lying under this tissue, we find a dense laminated substance, 
composed of the original cellular substance, which binds the cica- 
trix down, and offers, in many cases, the chief obstacle to the 
success of our operations. This is especially the case in severe 
burns; and whenever such adhesions exist, we must anticipate 
and be prepared for most extensive dissection if an operation be 
attempted. 

"Another difficulty occasionally, though very rarely, presents 
itself in cases dependent upon burns — namely, the vascularity 
of the cicatrix. Whenever the tissue is red, sensitive, soft, and 
movable, we may fear hemorrhage; and this condition will there- 
fore always render our prognosis, so far as loss of blood is con- 
cerned, more unfavourable than when the parts are pale, firm, 
inelastic, and adherent. 

" 2. The thickness or profundity of the cicatrix. — The depth to 
which the ulcer upon which the formation of the cicatrix is de- 
pendent extends, should always be considered in our investiga- 
tion of the case ; for the prognosis, as well as the treatment, turnjs 
chiefly upon this point. 

\ l When the integument merely is involved, the cicatrix is, for 
the most part, elevated, thrown into bands, movable, and soft, 
the fascia beneath not being contracted. The motions of the 
subjacent parts are also normal; and hence, although the defor- 
mity may be considerable, yet the positive inconvenience is com- 
paratively slight. In such a case the prognosis is favourable, 
and the operation required much less severe than under other 
circumstances. When, on the other hand, not only the integu- 
ment, but the superficial fascia, cellular tissue, and muscles are 
attached, the inodular tissue is irregular, dense, thrown into hard 
ridges, immovable, or nearly so, and the parts which it unites 
are disturbed, displaced, or, as in the case of openings and cavi- 
ties, obliterated, the prognosis is very unfavourable, and the ope- 
rations indicated extensive and severe. This condition must not 
be confounded with that contraction of the fascia superficialis 
sometimes accompanying cutaneous burns, but often the result of 
other causes, many of which are inappreciable. For example, I 
have known the fascia of the palm of the hand gradually harden, 
contract, become thicker, and eventually inelastic, thus causing a 
permanent closure of the hand, the skin covering it being per- 
fectly soft and pliable, while the cause of this change of structure 
was too subtile to admit of detection. Certain varieties of club 
foot are produced in the same way. 

" This contraction is also frequently brought about by keeping 
a part too long in one position, and it may result from chronic in- 
flammation of parts either above or below the fascia. 

" 3. Location of cicatrix. — The location of the cicatrices will 
also modify the prognosis and treatment. When vital or highly 
organized regions are involved, great caution must be exercised 
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in the delivery of an opinion favourable to any attempt at relief 
by an operation ; and when such a procedure is deemed advisa- 
ble, we should always warn our patient, as well as his friends, 
of the probable risk. In deep cicatrices of such parts, there is 
less danger of hemorrhage than one would imagine, and for the 
reason that, during the inflammation which accompanied or pre- 
ceded the healing of the ulcer, the blood-vessels, especially the 
veins, in the vicinity, were obliterated and converted into fibrous 
cords ; but we should always be prepared for some bleeding, as 
all the vessels are not included in this obliteration. 

" 4. Extent of cicatrix. — The extent, too, of the cicatrix is a 
point deserving attention. The wider and more extensive it is, 
the more difficult will it be to effect its removal. And we are 
hardly justified in the performance of an operation, unless there 
is an almost positive certainty of our obtaining a less deformed 
cicatrix than the one we wish to remove. 

" Dupuytren gives some very excellent advice relative to ex- 
tensive operating on cicatrices : when, for instance, adhesions 
between the arm and thorax, or thigh and pelvis are to be divided, 
he cautions not to complete the operation at once, but to proceed 
by fractions, and let the wound of one operation heal before we 
undertake another. In this way we avoid the dangerous conse- 
quences which may follow so large a wound as would be requi- 
site to separate the parts at once. The same rule is applicable to 
extensive callous prominences. 

"Another good rule is, to be certain, before any operation is 
attempted, that the limb retained in a faulty position is not incapa- 
ble of being brought into a better one ; if anchylosis, alterations 
of articular surfaces, or atrophy of the member is present, no ope- 
ration should be attempted. 

" 5. Age of cicatrix. — The duration or age of this 'modular tissue 
must also be taken into account. The advice of Dupuytren is, 
' that no operation should be attempted until several months or 
even years have elapsed since the healing of the wound !' He 
believes that we run great risk of exciting inflammation and 
ulceration in the part, and, moreover, that inasmuch as the disposi- 
tion of the cicatrix to contract is not lost for a long period after its 
complete formation, we do no good by an operation, which may 
indeed excite in this disposition a new energy. The older the 
cicatrix, then, according to him, the better, so far as an operation 
is concerned. This advice is at variance with that of some other 
surgeons, but it is, nevertheless, as a general rule, the safest to 
adopt. Especially is it the case where the modular tissue is 
superficial, and curable by simple incisions, followed by extension 
and pressure sufficient to keep the edges of the wound separate 
from each other. There are instances, as, for example, where the 
cicatrix is so situated as materially to interfere with the comfort 
and convenience of the patient, where it would be proper to 
deviate from this rule, and operate as soon as possible; but these 
are rare exceptions, and do not militate against the correctness of 
the general proposition. 

"6. Peculiar deformity of cicatrix.— The power with which 
these cicatrices sometimes contract is well known to every surgeon, 
but is sometimes overlooked in the desire for an operation. Mr. 
Earle has known it sufficient to bring the shoulders towards one 
another by a partial absorption of the clavicles. He mentions 
another case, in which not only the whole head was bowed down 
93 



towards the sternum, but the lower jaw curved downwards, so as 
only to admit of the last molar teeth coming in contact ; the mouth 
being kept permanently open, and the direction of the incisor teeth 
so altered, that they projected nearly in a horizontal line. (This 
resembles very much the deformity in my own case, No. 1.) 
Cruveilhier mentions a case in which the carpus was luxated 
from the radius by a cicatrix on the back of the hand ; and I 
have in my possession a similar specimen, and another has been 
deposited in the museum of Jefferson College by Professor Pan- 
coast. 

"An almost endless list of deformities of this kind might be 
cited, but the examples given are sufficient ; and I need hardly 
add, that in all such no ordinary operation will prove of the slightest 
benefit. 

" When, therefore, the original shape and function of a part 
have been destroyed, we should never operate unless there is a 
prospect of relieving at least the deformity. There are cases in 
which we must be content with this, while the loss of the function 
is an evil for which there is no remedy. 

" Diversified as are the deformities from burns, Dupuytren is of 
the opinion that they may all be referred to five classes : — 

" 1. Those in which the cicatrix is too narrow. 

"2. Those in which it is too prominent. 

" 3. Those in which it has formed extensive adhesions. 

" 4. Those in which a cavity has been obliterated. 

" 5. Those in which organs or an organ has been destroyed. 

" This classification has not been adopted by all, although to a 
certain extent it is correct. 

" Operations. — It must be obvious that as the cicatrices present 
a great variety of shapes, occupy different positions, and penetrate 
to different depths, the operations for their removal must be modi- 
fied to suit the case. 

" I. Marrow cicatrix — Incision. — -Suppose, for instance, the 
deformity consists in the formation of a narrow band of inodular 
tissue, which either causes inconvenience from the motion of the 
parts being interfered with, or from its unsightliness — what opera- 
tion is most likely to relieve it? Surgeons are divided on this 
point. While some recommend incision of the band, as performed 
by the ancients, others tell us that such attempts are almost, if not 
always useless, and what is worse, that they even increase the 
difficulty, each incision in cicatrizing shortening the band more 
and more. The latter view, though in the main correct, is rather 
too exclusive, for there are many examples of entire relief having 
been obtained by incision and pressure, reported by Dupuytren, 
Velpeau, Hourmann, Berard and others. Much depends on the 
duration of the case, and the depth to which the cicatrix extends. 
If of long standing, and sufficiently deep to involve the fascia 
superficialis, the probability is, that the operation will fail, owing, 
as Mr. Earle has clearly shown, to the contraction of the muscles, 
which thus acquire a new sphere of action, and to the adhesions 
of the fascia. In recent and superficial cicatrices, however, the 
plan will answer, and in its execution there are three indications 
to be observed. 

" 1. The incisions are to be made at several points, and com- 
pletely through the tissue ; a scalpel or bistoury is the instrument 
to be employed. 

"2. The parts are then to be separated from each other, and 
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placed at once, if supple and yielding, in their natural position; 
if rigid, a slow and gradual extension is to be kept up by splints 
and bandages until our end is accomplished. 

11 3. Extension is to be kept up some time after the completion 
of the cicatrix, and if new fnena or bands form they must be 
divided. 

"II. Prominent cicatrix — Excision. — When the cicatrix is too 
prominent, forming, as it sometimes does, a most shocking de- 
formity, and often causing neuralgic pains, there are several plans 
employed for its removal ; and as there is rarely any unnatural 
contraction of the parts beneath, the elevation being almost entirely 
confined to the skin, all the operations in use are limited in their 
extent to this tissue. The one most to be relied on is that proposed 
by Dupuytren, in which there are three things to be observed. 

" 1. The projecting point is to be sliced off on a level with the 
skin. 

" 2. The edges of the wound are to be kept apart by appropriate 
machinery. 

"3. The surface of the wound is to be frequently cauterized 
with argent, nit., so as to keep it rather below the level of the 
integuments. 

" Instead of slicing off the cicatrix, others, as Higginbottom, 
Cleghorn, &c, prefer the application of a caustic, by which the 
prominence is sloughed out. The nit. of silver, the chloride of zinc, 
nitric acid, and arsenical paste have all been employed; but it is 
obvious that this process is more painful, more tedious, and more 
likely to leave a bad scar, than that recommended by Dupuytren, 
and should consequently be rejected. 

"III. Extensive adhesions. — "When the deformity consists in 
adhesions by which parts are approximated that should remain 
separated, or others separated that should remain in contact, 
numerous operations have been proposed. 

" Dupuytren's practice was as follows: — 

"1. After having divided the adhesions, he dissected them 
freely to beyond their origin. 

"2. Then he drew the parts asunder. 

" 3. Methodical and constant pressure was maintained on the 
point whence the cicatrix must proceed, which is always at the 
angle of union of the parts. — (Clin. Chir., torn. ii. p. 69.) 

" This plan succeeds in some cases, but very often fails. 

" In consequence of this operation so frequently failing in the 
accomplishment of a cure, Sir James Earle, and Delpech of Mont- 
pellier, revived the operation of Hildanus, which consists in — 

" 1. Cutting out the cicatrix. 

"2. In bringing the edges of the wound together so as to cover 
the raw surface from which the cicatrix was removed. 

" 3. In extending the part by splints and bandages, and keeping 
them in this condition while cicatrization was going on, and for 
some weeks afterwards. 

" By this plan the contraction takes place in a lateral direction, 
and not in the long axis of the part upon which it is performed, 
and the cicatrix is soft, linear, movable, and as extensible as natural 
integument. This is a favourite operation with Brodie, James of 
Exeter, Hodgson, and many others, and whenever practicable is 
probably as good as any that can be devised ; but where the cica- 
trix is broad, irregular, situated on the neck, or different parts of 
the face, it is obviously a method altogether improper. 



" I have succeeded, by slightly modifying this operation, in 
curing a very extensive cicatrix, involving the arm and forearm, 
by which the whole member was rendered useless. After cutting 
out the cicatrix, as advised by Hildanus, I found it impossible 
to draw the edges of the wound over the raw surface, and it at 
once occurred to me that the only method by which I could secure 
success would be that which I have frequently resorted to in the 
operation for cleft palate, when there was difficulty in approximating 
the edges of the cleft, and which consists in making lateral incisions 
at some distance from the edges of the tissue to be displaced.* 
Doing this, and then drawing the wound together, I covered the 
raw surface perfectly ; and then dressing the two lateral wounds 
with warm water dressing, made them unite by granulation. The 
operation succeeded most beautifully, and may be resorted to in 
many similar cases. 

" A plan, the principle of which was clearly recognized by 
Celsus, has been put into execution by my friends Drs. J. Rhea 
Barton, and G. W. Norris, and also by myself, in extensive cica- 
trices about the neck, without, however, deriving much benefit 
from its employment. The operation consists in — 

" 1. Making an incision through the integuments at some dis- 
tance from the origin of the cicatrix; in other words, in perfectly 
sound skin. 

"2. In dissecting up the skin and cicatrix as far as possible, 
without making any new incisions in the skin itself. 

" 3. In the separation of the divided parts, so that the cicatrix 
slides from its original position, leaving a raw surface to heal by 
granulation. The operation is severe, and though sometimes 
useful, is not much to be relied on in cases of extensive con- 
traction. 

"The operation, which, of all others, is most entitled to our 
confidence, especially in cicatrices of the neck, cheek, eyelids, 
nose, lip, is that in which ' autoplasttf is brought into service. 
In all such operations, we are governed by the same principles 
and pretty much the same mechanical details. They consist in — 

" 1. Dividing the cicatrix so as to produce a raw surface in 
some part of its extent ; or cutting it out entirely, as proposed by 
Hildanus. 

" 2. In applying to this raw surface a piece of healthy skin taken 
from the neighbouring parts. 

"3. In attaching this skin by suture to the margins of the wound 
in which it is inserted. 

"4. In approximating the edges of the wound, from which the 
skin has been removed. 

" 5. In separating, by appropriate agents, the parts too closely 
approximated, and keeping them in this condition some time 
after the flap has united. 

" 6. In applying oleaginous frictions, and motion to the new 
made parts to give them flexibility and softness. 

" Many shocking deformities from burns have been relieved 
by the performance of operations conducted on these principles; 
for example, the eyelid, the cheek, the nose, and the lip have all 
been restored : but I believe I may claim the merit (if merit there 
be in adapting an old principle to a new operation), of having first 



* This is the same as the urelhro-plaslic operation practised by Diefienbach, 
described at pnge 3G7. 
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performed an operation of the kind for the relief of extensive 
cicatrices of the throat. 

" Mr. Liston, whose surgical acumen and boldness no one will 
deny, distinctly states, in his last edition of the f Elements of Sur- 
gery,' p. 263, ' that such defects are beyond the reach of surgery,' 
and gives a drawing illustrative of the appearance of a person so 
afflicted — which drawing is almost a fac-simile of my case No. 1. 
I have also carefully examined nearly all the modern works on 
the subject, and find no mention of such an operation having ever 
been performed. Velpeau, in his ' Medecine Operatoire,' article 
' Cicatrices Vicieuses,' merely hints at the possibility of such an 
operation, but this is all. 

" In very extensive cicatrices of the neck, it may be well to 
modify the operation so as to take a flap from each side, by which 
means we shall avoid the risk of a very large single flap. 

" 4. Cicatrices complicated with obliteration of cavities. — Where 
the cicatrix produces partial or complete obliteration of a natural 
opening, as the mouth, &c, incision of the angles, and the intro- 
duction of tents larger than the natural opening, will occasionally 
do good : but for the most part all such attempts fail, and it be- 
comes necessary to perform the operation of Dieffenbach, described 
at page 243 of this work. 

" 5. Cicatrices complicated with loss of organs. — Where organs 
are entirely destroyed, nothing short of a ' plastic operation,' the 
aim of which will be the construction of an organ as much like 
the original as possible, offers the slightest prospect of benefit to 
the patient." 



II. SUBCUTANEOUS OPERATIONS. 

The subcutaneous section of muscles, tendons and fasciae, has 
been employed in aid of that department of the science denomi- 
nated Orthopedic Surgery, which has for its object the correction 
of deformities arising from the excessive action or permanent 
shortening of these parts. Some of the older surgeons— Tulpius, 
Heister, &c— as it would appear from their writings, entertained 
the idea of dividing the tendo-Achillis for the purpose of facilitat- 
ing the straightening of club-foot by mechanical measures. They 
seem, however, to have been in a great degree restrained from its 
performance by an erroneous opinion in regard to the liability of 
tetanus arising from the division of tendinous structures, and in 
part also from the imperfect knowledge of the nature of these 
deformities, which they attributed not so much to the preternatural 
retraction of the muscles on tlie side to which the part was drawn, 
as to the weakened or paralyzed condition of those on the opposite 
portion of the limb. It is not, therefore, a matter of surprise 
that, with the exception of a few isolated instances of division 
of the tendon, the treatment of these deformities should have 
been confined in a great degree to the instrument maker, or that 
mechanical means, singularly improved as they were by the genius 
of Scarpa and Delpech, should have been— a fact within the 
memory of all— in but a very small proportion of cases susceptible 
of effecting perfect relief. To Stromeyer of Hanover belongs the 



merit of having established the proper etiology of these affections, 
as well as that of reviving and improving the process of dividing 
the tendons — for there are few instances of this operation suffi- 
ciently authentic to be relied on prior to his first operation per- 
formed in 1831, except that of Thilenius in 1782, who severed 
the skin and tendon in one transverse cut — and that of Delpech 
in 1816, which consisted in dividing the tendon between two 
parallel incisions of the skin made upon its sides. Stromeyer 
ingeniously modified the process of Delpech, by substituting two 
small punctures for the cutaneous incisions, in order to avoid the 
introduction of air into the cavity of the wound, which, in the 
operation of Delpech, occasioned the suppuration and exfoliation 
of the tendon. In 1836 the second puncture, or that for the 
exit of the point of the knife, was suppressed, leaving the proper 
subcutaneous method of operation as it is now performed, to con- 
sist of but a single minute puncture of the skin, however exten- 
sively the subcutaneous structures are divided. 

The safety and innocency of this operation, when properly exe- 
cuted, so far at least as local symptoms are concerned, depend upon 
the perfect exclusion of air from the cavity of the wound. This 
places the divided parts nearly in the comparatively safe condition 
in which they are found when accidentally ruptured by muscular 
action, and the fibrin of the blood which fills up the gap left by 
the separation of the divided structures, becomes rapidly organ- 
ized without the development of inflammatory action. The axiom 
laid down by M. Guerin,* " that all subcutaneous sections, in 
whatever situation made, or whatever be the nature of the struc- 
tures divided, participate in the property of the subcutaneous 
section of tendons, that is to say, never inflame or suppurate, but 
immediately reunite," cannot, however, the author believes, be 
considered true save as the general rule. 

The well-founded distrust in the efficacy of the instrumental 
means of cure devised by Scarpa and Delpech, the principles of 
which have been retained in use up to the present day, found for 
the Stromeyerian operation, when promulgated in 1833-4, earnest 
advocates among surgeons of the highest standing in all parts of 
the civilized world. The division of contracted parts became an 
almost daily operation in the hands of many practitioners, and 
was applied without discrimination to nearly all kinds of muscular 
deformity, and without due regard to the long-continued after use 
of mechanical distension, for which it properly served merely as 
a means of diminishing the pain and shortening the period of the 
treatment. Everything that resisted the straightening of a limb it 
was deemed necessary to cut, and in some instances the section 
of different tendons and muscles was carried by Guerin and others 
to a most fearful extent. The consequence of this has been, that 
before the method had become ten years old, before indeed time 
had been allowed for cool experience to indicate the cases proper 
for its employment, many of those who do not reason broadly, 
disappointed in their high-wrought expectations, have been dis- 
posed to abandon it and rely exclusively on the mechanical means 
of cure. The author, who has at no time been a strenuous advo- 
cate for tendon-cutting in articular deformities, believes, however, 
that the unprejudiced practitioner will in many cases find it ad- 
vantageous to divide with the knife the contracted part that offers 

* Essais sur la Meihode sous Cutanee, par le Docteur Jules Guerin, Paris, 
1841. 
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most resistance, and (lien resort to mechanical distension to com- 
plete the straightening of the limb, maintaining it for a long time 
subsequently in its proper position, until the cicatrix, filling the gap 
in the divided tendon, loses all its tendency to contraction. 

Surgical pathology. — The morbid condition observed, varies 
more or less according to the part effected. The muscles on the 
side of the deviation are found altered in their structure, and of a 
length less than would be natural for the limb. In cases of tem- 
porary or recent deviation arising from an obvious cause, as the 
disturbance of the nervous centres, or from the joint affected being 
on account of disease in some part of the limb held for a consi- 
derable period in a bent position, the muscle is not organically 
changed, but in a mere fixed state of contraction, susceptible, if 
subjected to mechanical distension, of being elongated and restored 
to its previous physiological condition. But if the deformity be 
congenital, or the muscle has remained for many years together in 
its contracted state, it will be found permanently shortened or 
retracted, diminished in volume, but imperfectly nourished with 
blood, forming at its belly a fibrous rather than a fleshy mass, and 
incapable of being stretched but to a small extent. An interesting 
fact connected with this condition of the muscles is, that if they 
admit of being stretched by mechanical means, or have their ten- 
dons divided so as to be relieved from the state of permanent 
tension, their nutrition is rendered more active, and they become 
gradually larger, longer, and more yielding. It is only in the cases 
of fibrous degeneration of the muscle that the use of the knife 
is ordinarily needed. The bony structures of the parts involved 
are usually found more or less diminished in length and diameter, 
and, if the deviation has been great and long-continued, with 
more or less alteration of their articular faces. The ligaments and 
aponeurotic membranes undergo a modification somewhat like 
that of the muscles ; being on the concave side of the deformity 
shortened and thickened, and having a corresponding elongation 
on the opposite side of the member. In some inveterate cases 
the ligaments have been found ossified on the side of the deformity. 
The vessels are diminished in size, so as to account for the innu- 
trition of the limb and the coldness which is at the same time 
usually observed. The nerves remain ordinarily of their usual 
size, and in some instances have appeared to me on dissection 
preternaturally large. 

In many old cases of deformity the articular structures will be 
found to have suffered so much alteration, especially as regards 
their shape and the cartilaginous coating of the bones, as to be 
incapable, even if the form of the limb were restored, of fulfilling 
but very imperfectly their natural functions. The attempt to rec- 
tify deformities of this description, from their nature almost in- 
curable, is perhaps one of the causes of the partial discredit into 
which orthopedy has latterly fallen. 

.Mechanical Distension. 
The employment of an apparatus for mechanical distension, 
which forms an indispensable part of the treatment for deformities, 
and is sufficient of itself for the cure of a large proportion of the 
cases met with — especially in young subjects — cannot from the 
nature of this work be alluded to but in very general terms. The 
reader is referred for further information to the various treatises 
and communications which have appeared upon the subject. It 



may be well, however, to observe, that in cases where the subject 
is young and the deformity not great, instruments of the simplest 
character devised for the purpose of retaining the foot in its natural 
position, either with or without the division of the tendon of the 
shortened muscle, will frequently suffice for the cure. The prin j 
ciples by which the construction of the more perfect and efficient 
kinds of apparatus should be regulated, are thus ingeniously laid 
down by M. Guerin in his report to the French Academy. The 
observations are made especially in reference to the foot, but they 
are applicable also to deformities in general. " Let the apparatus 
be constructed of as many parts as there are joints in the deformed 
foot, which serve as centres to the distortion. Make the centres 
of motion in the apparatus correspond with the joints of the foot 
to be straightened, and make the chief force of the action of the 
machine, as well as its line of direction, correspond with the chord 
of the morbid curvature. Concentrate the action of the machine 
upon the smallest space possible, and let the surface by which the 
body of the machine is secured to the limb be as great and as 
even as the nature of the case will admit. These general prin- 
ciples apply to the construction and application of all orthopedic 
machinery, for all deformities of the skeleton are alike as to their 
material causes, present similar obstacles to contend with, require 
to a great degree similar mechanical appliances, and demand like 
attention as respects their use. In every case we have an angle 
to open, a curve to straighten, ends of bones to move over one 
another, and consequently in all cases to establish points of central 
motion with levers to move around them. In all cases it is neces- 
sary to accomplish much with little effort, that is to say, to dis- 
tribute the force in the best manner so as to gain the most effect 
with the least pain." 

There are, however, cases in which the use of even the best 
constructed machinery, unless assisted by the division of the 
resisting fibrous structures, would require to be employed with a 
force so great or so long-continued as to endanger the integrity of 
the bones, muscles, joints or investing structures, and excite a 
constitutional irritation liable to awake a dormant affection of the 
lungs or heart, of which some melancholy instances have come to 
the knowledge of the author. 

General rules for the subcutaneous section. 
The first step in the section of every tendon or muscle, is to 
place the parts in such a position as will render the structure to 
be divided most tense and obvious. The second step is to raise a 
fold of skin over the part to be cut, and then introduce the knife 
flat at its base, or make a puncture through the skin with a lancet- 
shaped instrument if it be thought necessary to use the blunt- 
pointed tenotome. Before the section of the tendon is made, the 
fold of skin must be relaxed so as to fall flat on the blade and 
prevent the introduction of air into the wound. Third step. 
Section. — This may be made either from without inwards or to- 
wards the surface, according as the tenotome is introduced above 
or below the part to be cut. The section is to be made either by 
simple pressure combined with traction, or by slight sawing with 
the knife— the left fore finger resting upon the skin above the 
instrument. In some instances, as in division of the tendo-Achillis, 
it answers well to carry the knife across the tendon in its most 
relaxed state, and then flex the foot so as to bring the tendon up 
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firmly against the edge. The complete severing of the tendon is 
evinced by a noise like that of a snapped cord, and as further 
evidence that this has taken place, the skin can be sunk in by the 
finger between the divided ends, and the limb moved further than 
before in the direction opposite to the curvature. The knife is 
then to be withdrawn, the finger following it, so as to force out 
the blood and any bubbles of air that have entered, and the punc- 
ture closed with a piece of adhesive plaster. 

If several tendons or muscles are involved in the affection, the 
division of such only, as before observed, is to be made as is 
considered indispensable, and the rest subjected to distension by 
mechanical means. There is a difference of opinion among sur- 
geons as to the time at which the after-distension should com- 
mence — some instituting it immediately after the operation — others 
deferring it till time has been allowed for soft union to take place 
between the divided parts. I have repeatedly tried both methods, 
and prefer to make at once a separation of at least an inch in 
extent between the divided tendons. M. Bouvier has found by 
experiment that a separation of two inches after the section of 
the tendo-Achillis, does not prevent the reunion of the ends by 
an intermediate substance, capable of acquiring rapidly such size, 
form, and resistance, as to fulfil perfectly the uses of the tendon 
with which it is connected. In a dissection of a bad case of club- 
foot in an adult, successfully operated on by my friend Prof. Wm. 
R. Grant, the new growth was found nearly two years after the 
operation much larger than the original structure. It is generally 
conceded that the union between the ends is established by the 
fifth day after the operation, is capable of resisting a powerful 
effort by the twentieth or thirtieth, and differs at <the end of two 
months but very little from ordinary tendons. If, however, after 
section of this large tendon, the separation of the ends should 
take place immediately to a greater distance than two inches, 
there is reason to fear that they would not reunite, and that the 
action of the muscle would be lost. In proportion as the size of 
the tendon is less, or when the sheath around the muscle is thin 
and serous, the smaller is the distance which it is allowable to 
separate the ends. For these reasons, the division of the tendons 
for deformities of the fingers, wrist, or elbow, is attended with a 
greater risk of loss of function than analogous operations on the 
lower extremity. 

The reunion of a contracted muscle, the division of which, as 
above directed, by a subcutaneous section is sometimes rendered 
necessary in the cure of deformities, is to be made much in the same 
manner as a divided tendon. Muscular incisions five inches in 
length have been inflicted in this way by M. Guerin, and the fact 
is noticed here more as matter of history than for imitation. The 
blood which is immediately poured out, and sometimes to so con- 
siderable an extent as to form a fluctuating tumour below the skin, 
is usually absorbed at the end of forty-eight hours ; and in its place 
is found a soft organizable substance, which becomes daily more 
firm, and takes finally the nature of fibro-cellular structure, by 
which the divided portions of the muscles remain afterwards con- 
nected. It offers some interruption to the transmission of the 
nervous fluid, so as to render the action of the muscle weaker. 
Stromeyer, on these grounds, has recommended the incision of the 
muscles, when acting with too much force, relatively to that ex- 
ercised by their antagonists. 
94 



MYOTOMY OF THE HEAD AND TRUNK, 
SECTION OF THE MUSCLES OF THE BACK. 

This has been recommended by M. Guerin, and according to 
his own assertion performed by him about three hundred times; 
either upon isolated muscles, as the rhomboid and levator scapula, 
in cases of elevation of the shoulder, or upon the mass of the 
sacro-lumbalis in instances of lateral curvature of the spine. After 
the operation he applies the apparatus for extension of the spine. 
He has had, however, but few imitators. In theory it would 
appear possible that those muscles which have much fibrous 
tissue in their composition, might fall into the same peculiar 
state of fixed shortening as observed in those which produce 
club-foot, yet the fact has not been so far verified as to render 
their division warrantable. In almost all cases of lateral curva- 
ture, we find on the convex side of the curve a rounded and firm 
mass of the erector muscles, which are believed by Guerin to be 
the ones in fault ; but if the defect arose from muscular contraction 
of the rigid muscles, it would be more rational to expect to find 
them on the hollow side of the curve. Against the proposal of 
M. Guerin to divide them by a transverse section, it would be 
well to remember the great benefit that has been derived from a 
very opposite method of practice, that of carrying weights upon 
the head, so as to increase the action of all the muscles of the 
spine, as recommended by the celebrated English anatomist, Mr. 
Thomas Wilson, and the institution of gymnastic exercises which 
bring particularly into alternate action the masses of muscles upon 
the two sides of the spine. 



TORTICOLLIS.— CAPUT OBSTIPUM.— WRY NECK. 

This deformity is marked by a curvature of the neck, and an 
involuntary and permanent inclination of the head towards the 
shoulder of one side. There are several varieties of it. 

1. It may depend upon the paralysis of the muscles of one side 
of the neck ; the muscles of the opposite side, being unresisted 
by their antagonists, and acting with their usual force, then draw 
down the head upon the sound side, so as to produce the deformity. 
This variety, which is very rarely met with, may be readily dis- 
tinguished by the following signs, viz.: — The head can be readily 
placed in its natural position without causing pain to the patient, 
but when we cease to retain it there, it falls again into its former 
twisted direction. The paralyzed muscles are flabby and inac- 
tive, and make no prominence in the neck. The treatment is 
that of palsy in general, but in case it should prove ineffectual, 
and the deformity go on increasing, the section of the sternal 
portion of the sterno-cleido-mastoid muscle of the sound side 
may be made with advantage in order to weaken the force of its 
contraction. 

2. It may be produced by rheumatism of the neck, or simple 
inflammatory spasm of the sterno-cleido-mastoid, trapezius, or sple- 
nius muscles. The diagnosis of this variety is easy; there is pain 
produced on pressure which is augmented on motion of the parts, 
and some swelling and increased heat of the diseased side of the 
neck are usually noticed. The deformity in this case is produced 
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no' so much by the increased contraction of the muscle at fault 
the pain which attends the efTort to keep the head in a 
straight position. The disease usually lasts but a week or ten 
days. The treatment is leeching, fomentations, and the general 
management for rheumatism. 

3. It may be owing to caries of the cervical vertebras. The 
enlargement of the bones, the impairment of the movements of 
the cervical vertebra?, and the scrofulous tendency of the sub- 
ject, then serve to establish an easy diagnosis. The treatment 
must be the same as that for caries in other portions of the spinal 
column. 

4. It may be produced by a shortening or imperfect develop- 
ment of one or more of the muscles of the neck. It is this variety 
of torticollis, which has been called old or chronic, that constitutes 
the one most frequently met with in practice, and becomes pro- 
perly the subject of operation. Its diagnosis is easily established. 
The position of the head will vary according to the particular 
muscle which is the cause of the deformity. If it be, as it is in 
a great majority of cases, the sterno-cleido-mastoid, the mastoid 
process of the temporal bone will be brought down toward the 
shoulder of the affected side, while the face, by a movement of 
rotation, will be turned toward the opposite shoulder. This posi- 
tion of the head is admirably shown in Plate LXXVII. If it be 



the trapezius muscle that is affected, the position of the head will 
be distorted to a less extent, but nearly in the same direction, the 
back of the head being drawn down more directly upon the 
shoulder. In either case, the shortened muscle becomes apparent, 
as it forms from its superficial position a resisting cord or band 
below the skin. The deeper seated muscles of the neck and the 
platysma myoides, sometimes aid in producing the deformity, but 
they rarely become the subject of operation. 

Treatment. — All internal medication has been found unavail- 
ing. By the long-continued use of orthopedic machinery, con- 
joined with liniments, we may sometimes succeed in cases where 
the deformity is not great, in gradually bringing the head to its 
proper position. It is upon the division of the shortened muscles, 
however, by a surgical operation, followed up for a time by the 
use of an apparatus for maintaining the head straight, that we 
can alone rely with any certainty for a cure. If the patient is 
under the age of puberty, we may, by these measures, in a great 
majority of cases, succeed in removing every trace of the de- 
fect. If he be older, and the deformity congenital, and attended, 
as it frequently is, with marked atrophy of the face and of the 
vertebral column on the diseased side, we may still effect the 
straightening of the head, but cannot, especially in individuals 
at the middle time of life, restore the symmetry and regularity 
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TORTICOLLIS. (Processes of M. Guerin.) 

Fig. 1. — Torticollis of the left side. Section from before backwards. — The head is secured by the two hands (a, b) 
of an assistant in the position in which it is thrown by the deformity. A longitudinal fold of skin is raised over 
the shortened sterno-cleido-mastoid between the hand of another assistant (c) and the left hand of the surgeon 
(d). At the period of operation shown the tenotomy knife is about to be entered at the base of the fold so as 
to be placed behind the muscle. 

Fig. 2. — Section of the sternal portion of the muscle only. — The knife is shown introduced flatwise under the skin 
in front of the muscle. 

Fig. 3. — Section of both portions of the muscle from behind forwards, by what is called the finger process, with a 
double-edged myotomy knife. The surgeon carries a fold of skin with the middle finger of the left hand (a) 
behind the muscle. He then introduces the double-edged knife flatwise through the skin at the posterior side 
of the muscle, with which it is kept closely in contact till the point strikes the finger. The finder is then 
withdrawn, the knife following it and piercing the skin a second time, but now in front of the muscle. The 
knife is then carried on till the second blade is lodged behind the muscle, the edge of which is then turned 
forwards and the muscle divided in the direction of the skin. 



DIVISION OF THE RETRACTED TENDON OF THE BICEPS FLEXOR CUBITI. (Process of M. 
Bouvier.) 

Fig. 4. — Dissection of the elbow seen from the inner side of the arm. — a. Biceps muscle, b, i. Tendon and apo- 
neurotic expansion of the biceps, c. Triceps extensor cubiti d, e. Muscles of the fore arm arising from the 
condyles. /. Brachial artery, g. Median nerve, h. Profunda artery, k. Basilic vein. /. Median basilic 
vein. m. Cubital vein. n. Median cephalic vein. o. Cephalic vein. p. Vena communicans. 

Pig. 5.— Subcutaneous section of the tendon of the biceps, in a case of permanent flexion of the fore arm corresponding 
with fig. 4. The puncture is made at the internal border of the tendon. The knife is held between the 
thumb and fore finger of the right hand— the three remaining fingers being made to press down so as to carry 
the brachial artery and vein and median nerve away from the tendon. The left fore finger is made in like 
manner to press away the parts from the outer side of the tendon, so as to cause the latter to stand up in relief. 
The knife is then introduced below the tendon, and made to divide it from below upwards. 
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natural to the bones of the face and head. The muscle is to he 
divided by the subcutaneous process. 

Surgical anatomy of the sterno-chido-mastoid, muscle. — This 
muscle is surrounded in its whole length with important vessels 
and nerves, which it is necessary to avoid. In its upper third it 
is penetrated by branches of the spinal accessory nerve, and so 
involved with the cervical nervous plexus, that it cannot be 
divided there without injury to many nervous trunks. In its mid- 
dle third it is crossed obliquely from above downwards and for? 
wards by the external jugular vein and some filaments of the same 
nervous plexus. The division of this portion of the muscle incurs 
a risk of cutting the vein, a result, however, as the subcutaneous 
hemorrhage is quickly stopped, of no! much importance in itself, 
and which may sometimes occur in the most approved operation 
when the vein is irregular in its distribution. But the muscle is 
not to be cut in this middle portion, for fear that the divided ends 
may so far recede from each other as not again to reunite, a re- 
sult which has happened in the practice of Amussat. The lower 
third is selected as the place of operation in consequence of the 
distinctness with which it may be felt in the hollow above the 
clavicle, the smallness of its bulk, and the facility of acting sepa- 
rately either upon the sternal or clavicular portion of the muscle. 
The tendon of the muscle near its insertion upon the clavicle is 
crossed in front by some superficial veins ; on its inner face, 
though separated from it by the thickness of the clavicle, lie the 
internal jugular and subclavian veins. An inch above the clavi- 
cle, the muscle is disconnected with any important part, the dis- 
tance between it and the carotid artery being increased by the 
shortening of the muscle, which throws it out in relief, while the 
artery follows in the opposite direction the curvature of the bones 
of the neck. 

Operation. — 1st process. Muscle dividedfrom before backwards. — 
The patient is to be seated upright in a chair, with his chest slightly 
flexed on the abdomen, and his head supported by the hands of 
an assistant, as seen in Plate LXXVII. fig. 1. Raising with the 
aid of another assistant, a fold of skin in front of the muscle, to 
facilitate which the head should be inclined to the diseased side, 
the surgeon seated in front takes the narrow bistoury or tenotome 
in his right hand if he operates on the left side, or in his left if 
the affection be on the right, makes a puncture about three-quarters 
of an inch above the clavicle at the external border of the tendon, 
and glides the blade in flatwise between it and the skin. He then 
turns the knife so as to press with the keen edge upon the tendon, 
the assistant at the same time rotating the head of the patient forci- 
bly towards the healthy side, which makes the tendon tense, in- 
creases the distance between it and the deep-seated vessels, and 
renders it easily divided. The sensation of yielding in the muscle, 
the void space made by the separation of the divided parts, the 
want of resistance to the knife, and the facility with which the 
head can be turned to the opposite side, show when the division 
is complete, without the necessity of carrying the instrument down 
so as to endanger the deep vessels. The knife is then to be turned 
flatwise and withdrawn. 

If the external jugular vein crosses the front of the muscle at 
the point for the subcutaneous incision, the knife must be insinu- 
ated between the vein and muscle, with the edge to the latter so 
as to avoid cutting the vein. 



In many instances it will suffice to divide the sternal portion of 
the muscle only as shown in fig. 2. 

2. Division of the tendon from before backwards. Process of 
Dupuytren. — This consists first in elevating the sternal edge of the 
muscle with the thumb and finger of the left hand, and making a 
puncture through the integuments and the platysma muscle with 
the bistoury, which should be held with its edge presenting up- 
wards, and carried across the posterior face of the tendon, about 
three-quarters of an inch above the clavicle. The bistoury is then 
to be withdrawn, and along the track which it has cut anolher 
one with a probe-point is to be passed, for the purpose of dividing 
the tendon from behind forwards, without cutting the skin. The 
substitution of the second bistoury for the first renders the division 
somewhat less hazardous. The author has, however, effected it 
safely with the same instrument with which he has made the 
puncture. 

Process of M. Guerin, (PI. LXXVII. fig. 3,) denominated the 
finger process. — This is only applicable to cases in which the mus- 
cle is so free from adhesions on its posterior surface, as to allow 
a fold of the integument to be pushed across behind the muscle 
from its anterior to its posterior margin. When the end of the 
finger can be felt at the outer margin of the muscle, the double- 
edged knife of Guerin is to be entered. It should be held flatwise, 
entered through the integument at the clavicular margin of the 
muscle, kept closely in contact with the tendon, and made a second 
time to pierce the skin on the end of the finger. The finger is 
now withdrawn and serves as a conductor to the knife, which is 
pushed after it till the first blade projects through the skin, and the 
second blade is lodged under the tendon — the rounded portions 
of the instrument resting against the places of puncture. The 
edge of the second blade is then turned upon the tendon, which, 
by giving a sawing motion to the knife, is divided from behind 
forwards without injuring the skin. The knife is again turned 
flat and withdrawn. If any portion of the tendon is left uncut, 
the section may be completed with the first blade before the instru- 
ment is finally removed. The peculiar form of the knife of M. 
Guerin will be understood by reference to the Plate. This is a 
simple, ingenious, and comparatively safe process. If great cau- 
tion be used in keeping the instrument close to the posterior face 
of the tendon, the division may be made with the ordinary long- 
bladed tenotome. In this way the author divided the sternal 
portion successfully during the past winter at the clinique of the 
Jefferson Medical College, and without making more than one 
puncture in the skin ; the knife being passed upon the finger, be- 
tween the sternal and clavicular portions, till the point could be 
distinctly felt through the fold of skin covering the finger, and then 
passed forwards as the finger was withdrawn, till it was fairly 
lodged behind the tendon to be divided. 

In case the muscle was found closely tied down by posterior 
adhesions, the division of the tendon would be effected with more 
safety by the following than by either of the preceding processes. 

Process of Roux. — A vertical incision is to be made through the 
skin and platysma myoides, over the middle line between the ster- 
nal and clavicular portions of the muscles. Each of these tendons 
is then to be separately denuded with the grooved director, raised 
upon this instrument, and separately cut by running the bistoury 
alon<i its groove. 
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SUBCUTANEOUS 8ECTION OF THE TEMPORAL AND MASSETER 
MUSCLES IN CASES OF PERMANENT SPASMODIC CLOSURE OF 
THE JAW'S.— (Precede! 0/ Of. Hound 0/ Lyons.) 

The Temporal .Muscle maybe divided cither above or below the 
zygomatic arch. The section below the arch would involve only 
the tendon of the muscle where it is surrounded by cellular tissue. 
It is not, however, always practicable at this place. An elonga- 
tion of the coronoid process, as we see commonly in old men, 
raising its place of insertion above the zygoma — or the circum- 
stance of one jaw moving within the other, renders it necessary to 
attempt the section above the arch — a process which is the least 
to be preferred as it is attended with the division of the two deep- 
seated temporal arteries, and does not allow the fibres to be com- 
pletely separated from the coronoid process. 

Section below the arch. — A strong, sharp-pointed, narrow knife, 
two inches long, is to be passed directly inwards below the malar 
bone, in front of the masseter muscle, and in a direction as if we 
were about to strike the tuberosity of the upper maxillary bone. 
As soon as this bone is felt, the direction of the knife is to be 
changed so as to pass from before backwards, between the exter- 
nal pterygoid and temporal muscle, till it comes in front of the 
articulation of the jaw. The cutting edge is then turned out- 
wards, so as to divide the tendon of the temporal muscle. The 
operation is rendered more easy if the jaws admit of being a little 
separated. 

Section above the zygomatic arch. — The knife is to be entered a 
little in front of the temporal artery, which may be felt anterior to 
the ear, and glided flatwise along in contact with the outer surface 
of the skull, as far as the posterior part of the malar bone. The 
edge is then to be turned outwards, and all the parts between the 
knife and the skin divided as the instrument is withdrawn. 



SUBCUTANEOUS SECTION OF THE MASSETER. 

This muscle cannot be divided in any part of the lower four- 
fifths of its course. In all this extent it is adherent to the jaws. 
It is, moreover, partially covered by the parotid gland, and crossed 
by the duct of Steno. The division should be made just below 
the zygomatic arch. A knife similar to that used for the temporal 
is to be entered immediately below the malar bone and in front of 
the masseter, taking care to puncture the skin opposite the internal 
face of the muscle. The instrument soon comes in contact with 
the coronoid process, and is to be carried on till it gets in front of 
the condyle of the jaw, or behind the masseter muscle, the pos- 
terior border of which may be readily felt ; then, turning the edge 
outwards, all the parts are to be divided between the knife and 
skin. 

The section of both masseters and the temporal muscle of one 
side was made in the case of a female fifty-two years of age affected 
with a closure of the jaws of ten years' standing. Some amelio- 
ration followed. These processes, though ingenious, cannot be 
considered established operations. I have, in several cases of 
anchylosis, divided the anterior half of the masseter from the cavity 
of the mouth, as described at page 247, and found this to suffice 
with the aid of the screw dilator of Heister, in enabling me to 
restore the motion of the jaw. 



SUBCUTANEOUS SECTION OF THE VARIOUS MUSCLES OF THE 
FACE, FOR THE CURE OF SPASMODIC CONTRACTION. 

Contraction of the muscles of one side. — Two cases have been 
reported in full of the successful treatment of this unsightly de- 
formity, by the subcutaneous division of the affected muscles. 
The first of these, which occurred in the practice of Professor 
Dieffenbach, was a case of continuous vibratile contraction of the 
muscles of the right side of the face, the consequence of a rheu» 
matic inflammation of the cheek, which had involved the trunk 
and branches of the facial nerve, and caused the angle of the 
mouth to be drawn round nearly to the ear.* The second case, 
reported in full by the author of this work, in the Philad. Med. 
Examiner for January, 1844, was that of a young man in whom 
the deformity, which was also on the right side of the face, had 
existed from early childhood, and was first noticed after an attack 
of measles. In this instance the right commissure of the mouth 
was drawn upward and outward upon the cheek. The deformity 
was still more increased by an attempt to smile or simply open the 
mouth, the commissure not only being further drawn backwards, 
but at the same time moved upwards or downwards, according to 
the muscles put in action, raising three concentric ridges upon the 
cheek. The left cheek was flattened, the patient having very little 
voluntary control over the muscles of that side. On attempting 
to draw the mouth towards its natural position, the muscles of the 
right side were thrown into strong contraction, and a slight tremu- 
lous motion only excited in those of the left. I performed the 
following operation somewhat after the manner of Dieffenbach, at 
the clinic of the Jefferson Medical College, (June, 1842,) for the 
purpose of weakening the action of the muscles of the right side, 
in orderto give those of the left a chance of gaining such a relative 
increase of strength as to be able to bring the mouth into its natural 
position. 

The patient was seated in a chair. On introducing my finger 
into the mouth, and causing him to attempt a smile, I found a 
roundish, rigid hardening of the muscles in three different direc- 
tions — that of the buccinator — that of the zygomatici — and that of 
the depressor anguli oris. The orbicularis seemed also at fault, 
as it sunk the corner of the mouth inwards. Two subcutaneous 
incisions with a long and very narrow bistoury, straight on the 
edge, were made to divide these muscles. The knife was entered 
on the side of the mucous membrane, for the purpose of preventing 
the slight cicatrix, which might follow the puncture, from being 
visible. For the first incision, the knife was entered just above 
and in front of the entrance of the parotid duct, and pushed cau- 
tiously along the cutaneous surface of the mucous membrane in a 
direction parallel with the alveolar processes of the upper jaw, and 
for the extent of about two inches ; the edge of the blade was then 
turned in front, and all the parts between the mucous membrane 
and skin divided as it was withdrawn. The zygomatic muscles 
gave way with a snap, and the buccinator was cut through the 
greater part of its origin from the upper jaw bone. The upper 
lip was next pushed outwards with the thumb and finger, and the 
knife, turned forwards as upon a pivot, divided the orbicularis oris 
through to the epithelium of the lip, without increasing the size 
of the puncture at the place of its entry. Four muscles were thus 

• Vortrage in der Chirurgischen Klinik der Konigl. Charite. 
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divided at one incision, as well as a portion of the fibres of the 
levator muscles. Considerable hemorrhage follawed the with- 
drawal of the knife, though precaution had been taken to compress 
the facial artery. The blood filling up the line of the cut, gave 
an increased fullness to the cheek ; the bleeding quickly stopped of 
itself, but little taking place externally, save as the knife was 
withdrawn. 

The knife was then introduced, in like manner, from the inner 
surface of the lower lip just within the commissure, and carried 
obliquely downwards towards the angle of the jaw, and made to 
divide, as it was withdrawn, all the parts between the skin and 
mucous membrane up to the covering of the lip, consisting of the 
lower edge of the buccinator, the hard and rounded depressor 
anguli oris, and the lower disk of the orbicularis — the movement 
of the point of the knife being obvious below the skin in its whole 
course as it was retracted. But little bleeding followed this in- 
cision. The mouth, as was apparent to all the spectators, became 
immediately straight ; nearly all power of motion over the right 
corner of the mouth was lost, while the patient regained considera- 
ble control over the left. A compress was secured with a nodose 
bandage over the facial artery. By means of a small silver hook 
in the left commissure, attached to a piece of ribbon, the mouth 
was drawn as far as possible to the left side, for the purpose of 
widening the subcutaneous incisions made on the right, and allow- 
ing them to fill up with a thick stratum of lymph, which, after the 
closure of the wound, was to insulate the divided portions of the 
muscles. The first incision only was much painful. The patient 
suffered afterward so little as to be unwilling to confine himself 
within doors. 

By the third day the slight swelling and soreness of the cheek, 
which followed the operation, had almost entirely disappeared. 
On causing the patient to put into play the muscles of the right 
side of the face, it was found that none acted on the mouth, to 
produce deformity, but the middle undivided part of the buccina- 
tor, and the depressor labii inferioris of that side. A bistoury was 
introduced, as before, under the mucous membrane, and the mid- 
dle part of the buccinator divided transversely, by a subcutaneous 
cut, about three-quarters of an inch from the commissure. The 
excessive traction of the corner of the mouth outwards at once 
ceased. The depressor still jerked the lip downward ; but the 
division of it was deferred till the tenderness resulting from the 
former operations had disappeared. 

More pain and soreness followed the last comparatively small 
incision, than attended the two former ; serving to show the pro- 
priety of making all the necessary subcutaneous incisions in such 
cases, when possible, at one sitting, or waiting till every shade of 
inflammatory action has subsided before making a second cut. 
The inconvenience, however, was not sufficient to confine the 
patient to the house. 

The operation was perfectly successful in removing every trace 
of the deformity, with (he exception of an involuntary depression 
of the right margin of the lower lip in laughing. This, if it had 
been of sufficient importance, might readily have been removed 
by a section of the depressor labii inferioris muscle. 

In cases similar to the two just referred to, it has been hereto- 
fore the custom, especially among the German surgeons, as well 
as in some cases of tic douloureux with convulsive twitching of 
95 



the facial muscles, to divide the trunk of the facial nerve. But 
the subcutaneous section of the muscles, oilers at least an equal 
prospect of relief, without the same tendency to cause a permanent 
paralysis of the muscles, with a dropping of the lower lip, and 
retraction of the mouth to the opposite side. 

Section of the orbicularis oculi. — In the case of Dieffenbach,* 
just alluded to, the convulsive contraction which this muscle 
shared in common with those of the same side of the face, was 
relieved by its subcutaneous section in several directions, with a 
knife introduced flatwise under the skin at the outer canthus of 
the eye. MM. Cunier and Phillips have, it is said, been equally 
successful in curing ectropion by a similar means, when this affec- 
tion has supervened without inflammation and as a consequence 
of convulsions. 



SUBCUTANEOUS SECTION OF THE TENDONS OF THE ARMPIT IN 
OLD DISLOCATIONS OF THE OS HUMERI. {Process of Dieffenbach.) 

It is well known that the muscles in old dislocations become 
shortened in order to accommodate themselves to their new rela- 
tions, and present subsequently powerful resistance to any attempt 
to replace the bone. This change is so readily effected, that even 
in dislocations of the head of the humerus of a month's standing 
the attempt at reduction by the ordinary process fails in more than 
a third of the cases in which it is undertaken, and when success- 
ful is sometimes attended by a rupture of some one of the tendons, 
or a laceration of some part of the muscular structure. With 
these views, Professor Dieffenbach has proposed — in cases of 
dislocation at the shoulder joint insusceptible of reduction by the 
ordinary means, and when moreover he is unable to rupture the 
resisting muscles by the methodical and sudden application of 
force — to divide their tendons by a subcutaneous incision imme- 
diately prior to the effort at reduction. 

He resorted to this process in one instance where the disloca- 
tion was of two years' standing. The state of the patient, a man 
thirty years of age, was as follows. The right shoulder, which 
was the one affected, was an inch more elevated than the left. 
The acromion was very prominent under the skin. The supra and 
infra-spinatus muscles presented the appearance of two thin tense 
cords, in consequence of the permanent extension in which they 
had been so long placed by the dislocation and partial rotation of 
the head of the bone. The arm was emaciated, the elbow removed 
from the body, and the head of the humerus formed a visible 
prominence under the clavicle. The deltoid had lost its convex- 
ity in consequence of the head and neck of the bone being forced 
inwards. All these muscles could be distinctly felt under the 
skin, and seemed like hard, tense cords. Between the acromion 
and the outer curvature of the clavicle there were three broad, 
stiff' bands, attached by one end to the clavicle and by the other 
to the humerus; these were adventitious productions forming a 
sort of capsule which retained the head of the bone in its new 
position. The movements of the arm were very limited, and de- 
pended chiefly upon that of the shoulder blade. The patient was 
placed on his back. The operator entered a small curved teno- 
tome, (cutting only at the point,) under the skin at the anterior 
face of the shoulder, and carrying it up to the hollow of the arm- 

* Chirurgie de Dieffenbach, par C. Phillips: Berlin, 1840. 
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pit, divided the supra and infra-spinatus muscles. The division of 
the muscles was announced by a snap. The patient was then turn- 
ed upon his left side, and the knife introduced under the posterior 
border of the armpit to divide the tendon of the latissimus dorsi. 
This step was more difficult than the first, and attended by a small 
effusion of blood. The patient was again turned on his back. 
Determining with the fingers exactly the position of the head of the 
humerus, the knife was passed under the skin covering this region, 
so as to divide first the new capsule transversely over the head of 
the bone, and then by three lateral cuts the bundles or bands at- 
tached to the clavicle. The patient was then held by assistants, 
while the surgeon, grasping the lower end of the arm, rotated it 
at first upon its axis, and next by a circular sweep of the whole 
limb, in order to rupture the remainder of the adventitious at- 
tachments of its head. The separation of these was attended by 
a loud snapping sound. The patient was now laid on his back. 
Around his chest a strong bandage was placed, and drawn firmly 
from the opposite side. A counter-extending band was applied 
to the wrist to draw the head of the bone downwards, and another 
upon the upper part of the arm to remove it from the trunk.* 
These were given in charge to a number of assistants. The first 
attempt at reduction was now made, but without success. By 
augmenting farther the number of assistants, the bone was finally, 
and by the exertion of great force, brought back into its socket. 

This practice of Dieffenbach has as yet found but few imitators, 
and is to be looked upon as another one of the doubtful move- 
ments in surgery, the propriety of which can only be determined 
by future observation. Even with the free use of the knife de- 
scribed, the force applied is violent, and therefore not unattended 
with danger. But it should also be recollected that serious con- 
sequences — fracture of the bone and even death — have followed 
violent attempts at reduction by the ordinary methods. Several 
fatal instances have been also reported, where, in the attempt at 
reduction, the axillary artery has been torn across in consequence 
of a preternatural attachment of its sheath to the displaced bone, 
the risk of which occurrence, though more or less diminished, 
would not be completely obviated by the section of Dieffenbach. 
How far the latissimus muscle after the division of the tendon 
would recover its power of action on the arm is not yet known ; for 
this reason, and the acknowdedged fact that the unreduced bone 
becomes in the end so movable in its new position as to restore a 
certain degree of usefulness to the arm, the surgeons of this coun- 
try have been but little disposed to follow the Berlin professor. 
In the only instance within my knowledge in which the attempt 
has been made, the tendons of the pectoralis major and the latis- 
simus were divided, (the former with no sufficient surgical rea- 
son,) but without advantage, as the bone was left unreduced. 



SUBCUTANEOUS OPERATION FOR THE CURE OF EMPYEMA. 
(Process of Gutrin.) 

M. Guerin employs a trocar with a stop-cock near the end. 
The patient is to be placed a little inclined upon the sound side. 
Having selected the point for puncture, the operator with the aid 

• This is likewise the manner of employing force adopted by the same surgeon 
when he attempts to rupture the resisting muscles, in dislocations of two or 
three months' standing, which he is not able to reduce by the ordinary methods. 



of an assistant, raises below this point a transverse fold of skin, an 
inch and a half to two inches high. Having ascertained that the 
base of the fold corresponds with the lower margin of the inter- 
costal space to be punctured, he enters the trocar from below 
upwards through the skin and subcutaneous muscular structure, 
till the movement of its point can be felt in the depth by his left 
fore finger at the upper part of the base of the fold. The trocar 
is then to be passed slowly on through the intercostal muscles 
till the point moves freely in the pleural cavity. The assistant 
retains his hold of the fold of skin, while the surgeon, loosening 
his, with his left fore finger slides the skin like a sheath over 
the trocar so as to leave the latter covered from one and a half 
to two inches in extent, chasing out at the same time any portion 
of air that may have entered in the track of the wound. The 
stilet of the trocar is now withdrawn till beyond the site of the 
cock, which is to be turned to prevent the air from entering into 
the cavity of the chest. 

The stilet is next removed entirely and a syringe screwed to 
the end of the canula. The cock is then turned so as to open 
the chamber of the canula, and the surgeon drawing out the pis- 
ton fills the syringe with fluid from the chest. The cock is again 
turned to close the canula, and the syringe removed and emptied. 
The syringe is to be reapplied after this manner till the cavity is 
evacuated. The operation being terminated, the canula is to be 
withdrawn so as. to prevent a single bubble of air from entering 
-into the wound, in order to bring about a union without inflam- 
mation, as in other subcutaneous punctures. This is accomplished 
by making pressure upon the skin on each side of the canula, 
the left fore finger of the surgeon being applied above, and that 
of the assistant below, and as soon as the point is disengaged 
from the intercostal muscles, following it in its passage out by 
pressure with the end of the middle finger. Over the wound a 
piece of adhesive plaster is then to be carefully applied. 

This process has been several times practised upon the living 
subject with success, at least as regards the operation. The 
chief objection to it is the necessity of repeating the puncture at 
every successive reaccumulation of the fluid. It may moreover 
be added, that when from the extension of the chronic pleural 
inflammation outwards, there is a pasty and thickened condition 
of the subcutaneous tissues over the intercostal spaces, it becomes 
impossible to raise the fold. This obstacle may be surmounted 
by passing the trocar obliquely up under the skin, and the ne- 
cessity for frequent puncture obviated by forming a fistulous tract 
as in the author's operation, described at page 273. 



PUNCTURE OF ABSCESSES OR OTHER DEEP-SEATED COLLEC- 
TIONS OF FLUIDS BY/ THE SUBCUTANEOUS METHOD. 

This process is so similar in its application to the one above 
described for empyema, that it will be only necessary to notice 
briefly the modifications required in different regions. If there is, 
for instance, a deep-seated abscess in the thigh, groin or back, or 
any other doubtful tumour, the surgeon may introduce with safety, 
by the subcutaneous method, the common exploring needle, or, 
which answers equally well, a small steel curved director, ground 
into a lance-shaped head at the point, either of which, by being 
very narrow, may be carried safely to a considerable depth, pro- 
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vided the great trunks of the vessels and nerves are avoided: the 
track left by the instrument healing like other subcutaneous wounds 
by first intention. By this means the surgeon acquires a know- 
ledge of the interior of the tumour, whether it consists of one or 
many cavities, and is enabled to judge of the quality of its con- 
tents by the little amount of fluid that oozes along the groove of 
the instrument. If the quantity of fluid is but small, it may in 
this way by the aid of pressure be completely discharged ; if on 
the contrary it should be found large, the trocar and syringe may 
be used as directed for empyema. 

In scrofulous abscesses, in which there is a strong tendency to 
reproduce the secretion, many punctures may in this way be 
required, and if properly done, and made through healthy integu- 
ments, the operator may confidently expect, in general, that the 
wounds will heal as in other subcutaneous operations. The con- 
dition of the patient may by this means be greatly ameliorated ; time 
is gained for the administration of appropriate general remedies, 
and the abscess at each successive puncture becomes smaller and 
smaller, till at last no more pus is formed than the recovering 
energies of the system will be capable of removing by absorption. 
This practice of Guerin, which is but an improvement on the val- 
vular puncture of Abernethy, though not applicable to all cases of 
abscess, will be found to afford occasional facilities in practice, 
of which the judicious surgeon will know how to avail himself. 



SUBCUTANEOUS SECTION OF MUSCLES, TENDONS, AND FASCLE 
FOR THE CURE OF DEFORMITIES OF THE LOWER EXTREMI- 
TIES. 

TALIPES, OR CLUB-FOOT. 

Talipes having been adopted by several late writers as the 
generic appellation for deformities of the foot, it will be employed 
in this article synonymously with club-foot. There are four 
principal varieties of this affection, which are here enumerated 
according to the frequency of their occurrence — Talipes varus, 
Talipes equinus, Talipes valgus, and Talipes calcaneus. A fifth 
variety occasionally met with has been distinguished by M. Guerin 
as Talipes plantaris. 

These several varieties are more or less susceptible of being 
combined together, so as to establish certain deformities of a mixed 
or complicated character, which form by far the most numerous 
class of all. The anatomical characteristics of the different va- 
rieties are briefly given below. 

Talipes varus. (Pes varus.) 

This species of deformity depends upon a forced abduction of 
the foot inwards, with an elevation of the internal border, the 
plantar surface facing directly inwards. (PI. LXXVIII. fig. 4.) 
Most commonly we find in practice, conjoined with it, more or 
less elevation of the heel, complicating it with talipes equinus. 
(PI. LXXVIII. fig. 3.) 

The scaphoid bone, which, in a well-formed foot, is placed at 
the internal margin of the dorsal surface, is found rotated from 
within outwards on its smaller axis, so as to have its internal bor- 
der placed obliquely near the internal malleolus, while its external 
tuberosity is placed transversely on the back of the foot, looking 



downwards. In consequence of this rotation, the internal border 
of the foot forms an acute angle with the internal malleolus, and 
the outer two-thirds of the head of the astragalus leaves the 
cavity of the scaphoid bone. 

The os cuboides undergoes a similar rotation, so as to form at its 
place of articulation with the head of the os calcis an angle, obtuse 
outwards and acute inwards, consequently leaving uncovered, so 
as to be felt on the outer side through the skin, a portion of the 
articular face of the anterior tuberosity of the latter bone. 

The os calcis is also changed in its position, so that its anterior 
tuberosity presents more or less downwards, while its posterior 
tuberosity is turned to an equal extent inward and upward, the 
calcis being thus semi-luxated at its articulation with the astra- 
galus. The ligaments which join the calcis to the cuboides are 
found generally in a state of great relaxation. The anterior 
tarsal and the metatarsal bones are usually deviated in like man- 
ner upon those to which they are articulated, the toes being 
thrown in a vertical line with the greater one projecting upwards, 
rendering the dorsal surface of the foot very convex. From the 
general twisting of the foot, the inner margin of the heel is also 
thrown upwards to near the internal malleolus, and turned back- 
wards so as to bring the external malleolus near the surface of the 
ground, the weight of the body being sustained on the external 
border, which in course of time, from the pressure to which it is 
subjected, gets covered by a thick and hardened corn, underneath 
which we find frequently developed an adventitious bursa mucosa 
converting the corn into a large bunion, the serous membrane of 
which, when inflamed, becomes exceedingly painful, and is some- 
times found in the state of suppuration. All the bones of the foot, 
if examined in a person in middle life, will be found more or less 
in a state of atrophy, and in some few instances of congenital club- 
foot, the astragalus has been observed twisted on its axis, and 
disproportionately lengthened. The twist of the foot gives a 
tendency to rotation of the leg inwards, producing in the end more 
or less deformity at the knee joint, which contributes to impair the 
uses of the limb in station and locomotion. 

The ligaments undergo changes corresponding with the altered 
position of the bones. The deltoid or internal lateral ligament 
of the ankle joint is shortened, while the external lateral liga- 
ments are lengthened. A new band of fibres or accidental liga- 
ment is often found tying the malleolus internus to the os calcis. 
The inferior calcaneo-scaphoid ligament is shortened, and tends 
to keep up the mal-position of the foot, while the superior cal- 
caneocuboid, in accordance with Scarpa's observation, is found 
materially lengthened. 

Muscles and tendons. — The leg is thin, in consequence of the 
atrophy of the muscles, and their tendons are commonly smaller 
and longer than usual. In some few instances, some of the mus- 
cles, the gastrocnemii, for instance, are spasmodically contracted 
into a firm ball, as in cramp, while their tendons are thicker and 
stronger than natural ; and these cases, judging from my own 
experience, will prove the most difficult of management. While 
one set of muscles — the anterior and posterior tibial, the gastroc- 
nemii and the flexor of the toes — is found shorter than usual, their 
antagonists, forming a second set, will be found correspondingly 
lengthened, and these, though in the commencement presenting 
some opposition to the production of the deformity, may in the 
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end have their tendons, as they pass over the back of the foot, so 
displaced as to contribute to the distortion. The tendo-Achillis, 
which is inserted behind and a little to the inner side of the os 
Ctlcis, lias, by the twist of this bone, its natural obliquity of 
insertion augmented, and the shortening of the muscle tends, in 
proportion as the foot is abducted, to draw the calcis more and 
more upwards and inwards ; serving thus completely to explain 
the common complication of talipes equinus with advanced cases 
of talipes varus, sometimes designated as the varus equinus . 

The articulations are usually found mobile, and may even with 
the pressure of the hands be put straight in children. But as 
persons advance in life, by continual pressure in walking, or from 
the use of ill-contrived apparatus, they become more or less rigid 
and immovable. 

In this variety it may frequently be necessary to aid the use of 
machinery in straightening the part, by dividing the tendo-Achillis. 
The section of this tendon alone will in most cases suffice ; though 
in some instances it has been deemed proper to cut the tendons 
of the anterior and posterior tibial muscles and the plantar apo- 
neurosis. 

2. Talipes equinus. (Pes equinus.) 
This variety of the deformity exists at various degrees between 
a slight deviation of the foot from the horizontal position, to the 
extreme degree in which it is brought nearly into a straight line 
with the leg, the metatarsus projecting downwards. Its worst 
forms are almost always acquired. In its uncomplicated state it is 
produced by the shortening of the gastrocnemii muscles. (PI. 
LXXVI1I. fig. 3.) The position of the toes varies. They are 
commonly placed in permanent extension ; but they are occasion- 
ally found flexed. 

Bones. — The astragalus is always more or less luxated forward 
and downward, so that a portion of its tibial surface may be felt 
out of the mortise on the back of the foot. In cases of extreme 
deformity the whole of the upper articular surface of this bone is 
turned forward, so that the tibia and fibula rest only on the back 



part of the astragalus and the upper surface of the calcis, as I have 
had opportunities of observing upon dissection. In these cases 
the posterior part of the articular surface of the astragalus is ren- 
dered flat by the pressure of the bones of the leg, while the fronS 
portion, no longer subjected to pressure or lubricated with synovia, 
becomes roughened and covered with bony deposit, so as to offer 
an almost insurmountable obstacle to anything like a perfect cure 
of the deformity. The whole structure of the foot is found, as it 
were, twisted from before backwards, the tarsal bones as a conse- 
quence being separated on their dorsal face, and compressed on 
their plantar. The ligaments undergo corresponding changes ; 
they are lengthened and thinned above, and shortened and thick- 
ened below. 

In its simple state, talipes equinus can require the division of 
no other part than the tendo-Achillis. In ease the toes, as before 
mentioned, are in addition strongly extended or flexed, it may be 
desirable to divide their extensor or flexor tendons. If the pes 
equinus is complicated with an inclination of the sole inwards, so 
that the weight of the body is borne on the external border, we 
have a sub-variety which has been denominated the equin varus. 
If the opposite border of the foot is elevated, and the sole pre- 
sents outward, the modification of the deformity is known as the 
equin valgus. It is seldom, however, that the tendons of the 
muscles which produce these subsidiary displacements require to 
be cut, the division of the tendo-Achillis usually enabling us, by the 
aid of proper machinery, to readjust the foot as completely as the 
change of structure in the bones will allow. In cases of moderate 
distortion, proper extension of the muscles without section of the 
tendon will suffice. 

3. Talipes valgus. (Pes valgus.) 
The characteristic features of this variety of club-foot are just 
the reverse of talipes varus. The external border of the foot is 
raised, and the internal applied upon the ground. The heel is 
drawn outwards, the internal malleolus is very prominent and 
thrown forwards. The internal border of the foot is convex, and 
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CLUB-FOOT. 

Figs. 1, 2, 3. — Talipes equinus. — Fig. 1 represents the character of this deformity. Fig. 2 shows the first step of 
the operation for dividing the tendo-Achillis. The patient is laid on the abdomen. The two hands of an 
assistant (a, b) grasp the foot and extend it on the leg. The surgeon then with the aid of another assistant 
raises a fold of skin over the tendon, in the manner shown in Plate LXXVII. fig. 1 , introduces the knife flatwise 
through the skin, and carries it over the posterior surface of the tendon. At the moment of operation shown, 
the surgeon has turned the edge on the tendon for the purpose of dividing it as the assistant strongly flexes 
the foot. In fig. 3 is shown the immediate result of the division of a contracted tendo-Achillis on the dead 
body. A flap of skin has been dissected away, and the fibrous sheath of the tendon split open and drawn 
outwards by two hooks (a, a). The position of the knife (b) is shown after the division of the tendon and the 
straightening of the foot. The space left between the ends of the tendon is made chiefly by the descent of the 
lower portion which follows the depression of the heel. 

Fig. 4. — Tulipes varus.— Section of the adductor muscle of the great toe, in a case where th we was a strong retraction 
of the internal border of the foot. The hand (a) of an assistant presses the heel outwards. The surgeon 
carries the toes in the same direction with his left hand (b), and with his right (c) introduces the knife flatwise 
between the skin and the muscle, and then divides the latter downwards in the direction of the scaphoid bone. 
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the outer concave, the centre of the concavity existing at the 
articulation between the calcis and the os cuboides. The short- 
ened plantar surface of the foot is marked by numerous and deep 
sulci. In this variety of club-foot, which is but rarely met with, 
the use of the foot in walking is rendered very unsteady and 
fatiguing. The contraction of the three peronei muscles is con- 
sidered the cause of this deformity. They yield, however, in 
almost every case, to mechanical distension. Very commonly we 
find the talipes valgus complicated with an elevation of the heel, 
from the contraction of the gastrocnemii, (forming what has been 
called by M. Guerin, the valgus equin;) and in such cases the sec- 
tion of the tendo-Achillis has been frequently practised. 

4. Talipes calcaneus. (Talipes talus. Pes calcaneus.) 
This is the most rarely met with of all the varieties of club- 
foot. The foot is placed in a position just the reverse of that in 
which it is found in talipes equinus. The metatarsus and toes 
(which are usually found atrophied) are drawn upward, while the 
heel, which is large and thick, is depressed. The cause of the 
displacement is found in the contraction of the tibialis anticus, ex- 
tensor digitorum, and extensor pollicis pedis muscles; the tendons 
of which, if they are not found to yield to continued mechanical 
distension, it will become necessary to divide. 

5. Talipes plantaris. 

This last variety of club-foot, recently described by M. Guerin, 
consists of a deformity produced by a shortening of the muscles 
on the plantar surface of the foot, which diminishes the length of 
the organ, and causes a marked increase of the convexity of the 
dorsal surface inwards or outwards, causing the complications 
which he has denominated planti-varus and planti-valgus. 

From this general description it will be observed that some one 
or more of all the muscles of the leg and foot are found perma- 
nently contracted or shortened in connection with some one of the 
several varieties of club-foot, while the sets of muscles antagoniz- 
ing those affected, are found in a proportionate state of elongation. 
Many of these cases, as before observed, are susceptible of cure 
or great alleviation, by the stretching of the contracted muscle by 
machinery alone, or with the assistance afforded by the section of 
one or more of the tendons. In the more aggravated cases there 
are, however — a fact in which something analogous may be ob- 
served in most other surgical affections — limits to the means of 
relief afforded, in consequence of the alteration in the structure 
of the bones, ligaments and joints. On the other hand, the mus- 
cles which have been elongated in the deformity, are frequently 
left so atrophied and weakened, as not to retain sufficient power 
even after the foot has been put slraight, to prevent its relapsing 
more or less towards its deformed position, when, after the cica- 
trization of their tendons, the primitively retracted muscles have 
begun again to act. This tendency to secondary retraction is strong 
and long continued, and is more apt to show itself, as would na- 
turally be expected by all who are familiar with the retractile pro- 
perties of other newly-formed tissues, after the cure of a deformity 
in which the knife had. been used, than in those milder cases in 
which it can be accomplished by machinery alone. With these 
views I have considered it necessary, in my own practice, to keep 
up mechanical extension continuously or at intervals, for several 
96 



weeks or months, even after the cure appears complete, and not 
to consider it perfect until all tendency to relapse had ceased. 

After these prefatory remarks in regard to the indications for 
the subcutaneous sections of tendon for the cure of club-foot, the 
processes for dividing the individual tendons and fascia will be 
briefly described. 

SUBCUTANEOUS SECTION OF THE TENDO-ACHILLIS. 

Surgical anatomy. — The tendo-Achillis is the strongest tendon 
in the body, and the one most frequently divided in the treatment 
of club-foot. It is placed in the middle line of the back part of 
the ankle joint, enclosed in its own particular fibrous sheath, and 
covered externally by the posterior aponeurosis of the ankle joint, 
which is usually found but little resistant in the class of deformities 
under notice. A layer of fatty cellular tissue covers it in front 
and upon the sides. Between it and the external malleolus, but 
in close contact with the latter, and bound down in their fibrous 
sheaths, lay the tendons of the peronei muscles. Between it and 
the internal malleolus are lodged the tendons of the flexor longus 
pollicis, the flexor communis, the tibialis posticus, and the pos- 
terior tibial artery and nerve. The last two lie in the healthy state 
about midway between these points, though rather nearest to the 
malleolus ; but in the retracted state of the tendon, their distance 
from the latter is still further increased, so as to be, in the adult, 
notwithstanding they are rendered incurvated by the contraction 
of the foot, wholly out of the way of the knife ; and in children, 
where the prominence of the tendon is less manifest, they may be 
readily avoided by the exercise of a little care. The tendons of 
the muscles are close to the malleolus, and like the artery and 
nerve bound down by an aponeurotic covering. The tendo-Achillis 
may be divided at any point between the distance of one and three 
inches above the os calcis. The distance of an inch to an inch 
and a half, in the adult, is the one usually preferred, as the tendon 
is there found least in diameter. 

Operation. — The section may be made by entering a narrow 
straight-bladed knife below the tendon, and cutting outwards; or 
which is decidedly preferable, by inserting it between the skin and 
tendon, dividing the latter in the opposite direction. The patient, 
if a child, is placed on the abdomen ; if an adult, he may rest with 
his knees on a chair or sofa. The foot is to be grasped by the 
hands of an assistant. A vertical fold of skin is then to be raised, 
with the aid of another assistant, over the tendon, and the knife 
or tenotome entered flatwise at its base. When the knife is passed 
so as to reach the opposite side of the tendon, the hold of the fold 
is loosened, and the surgeon places his fore finger on the tendon 
so as to direct the blade. The knife is next to be turned edgewise 
on the tendon, as shown in Plate LXXVIII. fig. 2. The assistant 
now firmly flexes the foot, and as the heel is brought downwards 
the tendon rises against the knife, which should at the same time 
be a little depressed, in order to divide the tendon completely 
across. The posterior portion of the sheath of the tendon is 
necessarily cut — the anterior flies before the edge of the knife so 
as to escape division. The lower portion of the divided tendon 
then follows the heel, and the foot, in favourable cases, is put at 
once in the position shown at Plate LXXVIII. fig. 3. If the an- 
terior part of the sheath of the tendon is so hard and unyielding 
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as to prevent the descent of the heel, and offers resistance to the 
finger when pressed over the line of the wound, it becomes neces- 
sary to divide it also. This is accomplished by depressing the 
point of the knife, a part of the operation which should be done 
with caution, for fear of injuring the neighbouring vessel and nerve. 
The knife must be withdrawn with care so as not to enlarge the 
orifice of the wound. The section is frequently unattended with 
any effusion of blood, the little that escapes from the sides of the 
cut lodging in the cavity left by the separation of the two ends of 
the tendon. 

It is advised by MM. Velpeau, Bonnet, and Mr. Whipple, to 
make the section of the tendon always from its inner side, to avoid 
the risk of wounding the artery by too great a depression of the 
point of the knife, employing, according to the foot operated on, 
either the right or left hand. This is not, however, if ordinary 
care be used, a matter of great importance, as it will answer on the 
right foot to enter the knife on the outer side, in order to allow it 
to be held in the right hand. Some surgeons prefer to hold the 
foot always with their own hand, in order to harmonize more com- 
pletely the movement of extension with the introduction of the 
knife, and that of flexion with the section of the tendon. But by 
this arrangement they lose the advantage of raising a previous 
fold of skin over the tendon, which allows of the puncture being 
made at a greater distance from the latter. In order to avoid all 
risk of making a counter-puncture of the skin, MM. Bouvier and 
Bonnet advise a simple puncture at the base of the fold with a 
lancet-shaped knife, and the subsequent introduction of a blunt- 
pointed tenotome. Dieffenbach employs a narrow sickle-shaped 
knife, which he carries at once between the skin and the tendon, 
and pushes up the latter with the thumb of the left hand, so as to 
divide it completely as he withdraws the instrument. Scoutetten 
introduces his knife below the tendon, and cuts from within 
towards the skin. 

After the division of the tendon, even in the first or second 
degree of club-foot, it must not be expected that the foot will 
resume at once, or jump, as it were, into its natural position. The 
cure must be attended by two different results. 1st. The separa- 
tion of the ends of the divided tendon, and its absolute elongation 
by the interposition of the new tendinous structure. 2d. By the 
removal of the permanent spasmodic tension of the muscle, so as 
to allow the blood to enter more freely into its structure, and 
enable it to yield to the mechanical measures for its elongation. 
The combined agency of these two results I have often seen 
manifested in the cure of bad cases of club-foot, when the heel 
has in the end been made to descend to the extent of four or five 
inches, while the newly-formed tendon was left only an inch in 
length. 

If the heel cannot be brought down at once after the complete 
section of the tendon, the cause, if it lay in the distorted end of 
the astragalus hitting against the upper edge of the ankle joint, 
may often be removed by gentle and well-directed efforts upon the 
foot; but if it be found in some resisting and prominent tendon 
which has given a varus or valgus inclination to the foot, it will 
be best at once to divide it. In these cases of complicated club- 
foot, many surgeons, though as it appears without sufficient reason, 
even prefer to overcome the lateral deformity before they make 
the section of the tendo-Achillis. 



SECTION OF THE ADDUCTOR MUSCLE OF THE GREAT TOE. 
(PL. LXXVIII. Fig. 4.) 

This muscle it is sometimes requisite to cut in highly marked 
cases of talipes varus. Under such circumstances it forms a pro- 
minent hardened band when an attempt is made to straighten the 
curve of the foot. There are no anatomical points of importance 
concerned in the operation. The foot should be held as seen in 
the drawing. The surgeon with his left hand extends the toes, 
and with his right makes a subcutaneous section of the muscle 
over the scaphoid bone, before its junction with the short flexor 
muscle of the toe. The limb is to be sustained as shown in the 
drawing. 

SECTION OF THE TENDON OF THE ANTERIOR TIBIAL MUSCLE. 

This, of all the tendons of the foot, with the exception of the tendo- 
Achillis, is the one that has been most frequently divided. Its sec- 
tion has chiefly been advised in cases of talipes varus. In most 
instances, however, it has been done very unnecessarily, and is 
rarely ever called for when the point of the foot can be elevated 
after the section of the Achillis tendon, for by this movement the 
muscle is placed in a state of relaxation without the use of the knife. 
When it really offers an obstacle to the descent of the elevated 
inner margin of the foot, not readily overcome by machinery, the 
tendon forms an obvious prominence on the side of the foot. The 
division is to be made at the place where the projection is the 
greatest, which is usually found exactly in front of the ankle joint. 
The section may be made by introducing the knife under the ten- 
don and cutting from within outwards, or by previously raising a 
fold of skin in the usual manner, (the ankle being flexed,) intro- 
ducing the knife above the tendon, and dividing it from above 
downwards while an assistant draws upon the foot to place it in 
the slate of extension. In this mode of operation care must be 
observed not to allow the knife to descend so low as to wound the 
ligaments of the joints. The only part much endangered in this 
operation is the anterior tibial artery, the position of which should 
be carefully determined beforehand. In the cases in which it is 
necessary to cut the tendon, I prefer to do it by the former pro- 
cess, introducing a curved knife between the tendon and the artery, 
so that all risk of injuring the latter is obviated. If it be preferred, 
the tendon of the anterior tibial muscle may be divided near its 
insertion upon the cuneiform bone, but the operation is not here 
so easy of performance. 

SECTION OF THE TENDON OF THE POSTERIOR TIBIAL MUSCLE. 

The section of this muscle is seldom required except in compli- 
cated cases of club-foot, where the scaphoid bone is drawn round, 
so that its anterior end is nearly in contact with the internal mal- 
leolus. To make a neat section of this tendon without injuring 
the surrounding structures, requires more attention on the part of 
the operator than the division of any of the other tendons of the 
foot. It is placed against the posterior face of the malleolus inter- 
nus in a solid fibro-osseous canal, just behind the tendon of the long 
flexor of the toes and in front of the posterior tibial vessels and 
nerves, but so near the latter that to avoid wounding them, its 
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section at this point must be' made with care. M. Velpeau has 
directed that it should be divided lower down — near its insertion 
on the scaphoid bone. But this project is also attended with dan- 
ger from the same causes, as well as from a new articulation formed 
here by the distorted joint in cases of strong inversion of that bone 
— the only circumstance which it appears to me can render the 
operation at' all necessary. The division is, therefore, in the 
greater number of cases, to be made at the posterior and internal 
angle of the tibia just above the malleolus, where it will be found 
tense, though not very prominent, in consequence of its being 
confined in its groove. The division should be made from within 
outwards. One assistant steadies the leg; another grasps the foot 
with both hands so as to extend and abduct it. The surgeon in- 
troduces the nail of the left fore finger between the tendon and the 
posterior tibial vessels and nerve, so as to separate the tendon from 
the latter structures, and at the same time roll it forwards and in- 
wards and fix it against the tibia. A slightly concave bistoury is 
then passed from before backwards under the anterior face of the 
tendon and next the bone till the point is felt under the nail. The 
handle of the knife is then to be depressed and the tendon severed. 
Care must be observed that the point of the knife does not pass 
beyond the nail, for fear the artery should be injured. In case it 
should be deemed necessary to divide the tendon of the flexor of 
the toes and that of the posterior tibial muscle, both may be cut 
at the same operation. The limb should then be disposed as 
directed above, and the knife carried between the skin and the 
tendons till it is felt in contact with the nail upon the other side. 
The edge is then to be turned directly upon the bone, so as to 
divide completely both tendons as it is withdrawn. 

In case it is preferred to make the section below the malleolus, 
the operation is to be performed in the following manner. Having 
ascertained the position of the head of the scaphoid bone, the point 
of the knife is to be entered a third of an inch above it and a little 
in front, till it comes in contact with the astragalus. It is then to 
be slid in contact with this bone till its point maybe felt under the 
skin about the sixth of an inch below the lower margin of the 
scaphoid bone. The tendon is now over the blade, and by de- 
pressing the handle and turning the edge upwards, may readily 
be cut. The common flexor muscle of the toes, which is here 
found behind the posterior tibial, is liable to be wounded by this 
process— but the artery incurs no great risk of injury if proper 
caution be observed. 

SECTION OF THE TENDONS OF THE COMMON FLEXOR MUSCLE 
OF THE TOES. 

The proximity of the common tendon to the posterior tibial 
artery behind the malleolus, and its deep situation in the poste- 
rior part of the sole of the foot, have induced orthopedic sur- 
geons, in all cases except the one just mentioned, to attempt its 
division only at the anterior part of the sole of the foot, near the 
roots of the toes. Its section is only called for in cases of ex- 
treme and permanent flexion of the toes, when at the place last 
mentioned the four branches into which the main tendon is di- 
vided will be found prominent and obvious. As there is con- 
siderable space between the divaricating tendons, four separate 
punctures are required. The division will be made after the 



union of the short with the long flexor tendons, an object rather 
desirable than otherwise, as it is sometimes difficult to tell in ad- 
vance to which of the two muscles the contraction is owing. A 
curved sharp-pointed bistoury is to be passed down by the side 
of each one of the four tendons till it strikes the root of the first 
phalanx ; it is then to be glided between the tendon and the 
bone, and the handle depressed so as to divide the tendon as the 
blade is withdrawn. Some of the collateral arteries, in this ope- 
ration, run a risk of being injured, but in a subcutaneous section 
of this sort their division would be a matter of no moment. 



SECTION OF THE PLANTAR APONEUROSIS AND SHORT FLEXOR 
OF THE TOES.— (PL. LXXIX. Figs. 3, 4.) 

This is sometimes rendered -necessary in complicated cases of 
talipes equinus, when from the permanent contraction of this mus- 
cle, and the aponeurosis plantaris, the toes and heel have been 
approximated. An assistant grasps* the extremity of the foot, 
and the surgeon takes hold of the heel with the left hand so as 
to straighten the curve of the foot as much as possible, and ren- 
der the muscle and aponeurosis tense. He then enters the knife 
at the inner margin of the foot, and having passed it flatwise 
directly across beneath the skin, turns the edge downward, so as 
to divide the tense cord which is formed across the sole, until 
the resistance to the straightening of the foot has in a great 
measure ceased. 

The point selected for the section is that where this fibro-mus- 
cular cord stands out most in relief. This is usually on a line 
with the junction of the os calcis with the os cuboides. There is 
no positive limitation here as to the extent of incision, except the 
cessation to the resistance, from the division of the contracted 
part. But even should the knife descend to the articulation, 
(which is not necessary, however,) provided it did not injure the 
ligaments, no serious injury would follow, as there is not, imme- 
diately below the contracted part, any important vessel or nerve. 
There is always, after the section of the short flexor and the apo* 
neurosis, some little effusion of blood, but this is readily checked 
by compression, 

SECTION OF THE TENDON OF THE LONG FLEXOR OF THE GREAT 
TOE.— (PL. LXXIX. Fig. 2.) 

In cases of talipes varus, complicated with excessive contrac- 
tion of the great toe, the division of the tendon of the flexor 
lon<*us pollicis may, in some few instances, be attended with 
advantage. The division has been made along the internal bor- 
der of the foot, by Stromeyer and Dieffenbach, where it probably 
formed, though not so stated by these surgeons, a marked projec- 
tion. But in this region, the tendon is so near to the internal 
plantar artery and nerve, that these must run some risk of injury 
in the operation. Immediately behind the metatarso-phalangeal 
articulation, or over the first phalanx of the great toe, the section, 
as practised by Prof. Syme, of Edinburgh, may be made with 
ease and safety. The toe is to be straightened out by an assist- 
ant ; the operator then passes a knife under the skin from the 
inner border of the foot, and turns the edge upon the tendon so 
as to divide it from without inwards. 
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miction OF THE TENDONS OE THE TWO LARGER PERONEI 

Ml M'l.HS. 

The division of one or both of these tendons has, in some few 
instai deemed necessary in eases of talipes valgus and 

talipes talus, with marked everafcn of the sole of the foot. The 
tendons are firmly bound down, and therefore do not rise up to 
any great extent, when the muscles are spasmodically contracted. 
The two tendons are found together on the external face of the 
fibula; pass in a deep groove behind the external malleolus; and 
are inserted: — the peroneus secundus on the posterior extremity 
of the fifth metatarsal bone — the peroneus primus on the first 
metatarsal, after having passed obliquely across the plantar sur- 
face of the foot. Behind the malleolus the groove in which they 
are lodged is so deep that they cannot be divided with facility. 
When it is desirable to sever both atone cut, the operation should 
be done above and a little behind the malleolus. If it be wished 
to divide the peroneus secundus alone, the puncture should be 
made near its insertion on" the fifth metatarsal bone, after the 
separation of the two tendons. 

Section of both tendons above and behind the external malleolus. — 
The foot should be rested on the inner side of the heel. An as- 
sistant grasps it at its extremity, so as to be ready to lower its 
outer border. The operator with the fore finger of the left hand 
confines the tendons against the fibula, while he insinuates a knife 
between them and the skin, and divides them both by a single 
cut down upon the bone. 

Division of the tendon of the peroneus secundus below the malle- 
olus and above the cuboid bone. — The hands are to be placed pre- 
cisely as in the process just described, except that the fore finger 
of the left hand of the operator is brought down upon the tendon 
near its point of insertion. The knife is to be entered near the 
dorsal edge of the tendon, and passed directly across it towards 
the outer margin of the foot. The division is made from above 
downwards, upon the bone. Velpcau has proposed to divide the 
tendon of the peroneus longus in the space which separates the 
end of the malleolus from the external tubercle of the os cuboides. 

SECTION OF THE EXTENSOR MUSCLES OF THE TOES. 

In that very rare species of club-foot known as talipes calca- 
neus, the common extensor muscles of the small toes and the 



proper extensor of the large, are the immediate causes of the 
deformity. The distortion is commonly increasethby the acces- 
sory contraction of the tibialis anticus, and not unfrequently by 
(hat of the flexor brevis on the sole of the foot. 

The division of the common extensor is to be made at the 
point at which it is most prominent— either in front of the annu- 
lar ligament of the ankle joint, or just behind the metatarso-pha- 
langeal articulations, if it be a case of simple extension of the toes. 
The process to be followed is much the same as for the division 
of the other superficial tendons. The common extensor may be 
divided below the annular ligament from above downwards ; — 
the proper extensor of the big toe is placed so closely in contact 
with the anterior tibial artery, that it is much safer to enter the 
knife between it and the vessel, and divide it from within out- 
wards. The latter tendon is situated so near that of the anterior 
tibial that the two, when necessary, may be divided together. 



SECTION OF THE TENDONS AND OTHER FIBROUS STRUCTURES 
FOR FALSE ANCHYLOSIS OF THE KNEE JOINT. 

False anchylosis of the knee in the bent position, is distin- 
guished from the true or bony in consequence of its admitting of 
more or less movement of the leg backward. The employment 
of tenotomy in angular deformities of the knee joint, has not been 
attended with results so beneficial as in the treatment of club- 
foot. In at least fifteen out of twenty cases that present them- 
selves, the affection will be found the consequence of inflamma- 
tion in the osseous or ligamentous structures of the joint. In the 
other fourth, some of the cases will be found owing to a rachitic 
alteration in the form of the articular surfaces, and the remainder 
only may be set down as dependent upon an active contraction 
of the flexor muscles of the leg and the aponeurotic membranes 
and ligaments about the joint. Even in this last class of cases, 
which alone has any analogy with the contraction in club-foot, 
the deformity is rarely ever congenital ; it mostly occurring in 
consequence of the flexed position in which the joint is allowed 
to rest in some of the chronic affections to which different parts 
of the limb are subject. It is to cases of this description, when 
the affection has been of some months' standing, and not easily 
redressed by machinery or the use of the hand, that tenotomy 
has been found applicable. When the deformity is of many 
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CLUB-FOOT. 

Figs. 1, 2. — Talipes varus. — Fig. 1 represents a case of simple varus in a young child. — Fig. 2, a case of varus 
complicated with retraction of the flexor tendons, and especially of that of the long flexor of the great toe, the 
process of dividing which is shown. The toes are extended by the hands (a, b) of an assistant; the surgeon 
has introduced the knife at the inner border of the foot, and is about to turn the edge downwards to divide the 
tendon. 

Figs. 6, 7. — i complicated case of club-foot. — The heel is drawn upwards as in talipes equinus, and the anterior 
extremity of the foot bent downwards towards the heel. A lateral view of the foot is given in Fig. 3. The 
process for the division of the plantar aponeurosis and the short flexor muscle of the toes is seen in Fig. 4. 
The toes are extended by the hands of an assistant (a, b). The surgeon grasps the heel with his left hand (c), 
and introduces the knife between the skin and the aponeurosis with his right (d). 
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years' duration, some of the deeper-seated parts, as well as the 
muscles, will be found contracted. I have had on several occa- 
sions an opportunity of dissecting carefully under these circum- 
stances the parts around the knee joint, and have observed that, 
in addition to the hamstring tendons, and the processes of fascia 
lata by their side, the posterior and crucial ligaments of the joint 
were so shortened and stiffened by the flexed position in which 
they had been fixed, that forcible extension could not be effected 
without their rupture. 

When the deformity is occasioned by a previous disease of the 
membranes of the joint, or is accompanied by caries of the heads 
of the bones, additional difficulties are commonly met with in the 
way of cure. These consist, 1st, in a spontaneous partial luxa- 
tion of the head of the tibia backward towards the ham, with more 
or less deviation upon one side, producing a corresponding late- 
ral deformity of the foot. This is caused partly by the inflamma- 
tory softening of the ligaments connecting the tibia and femur, 
and the vicious position in which the foot and leg have been 
allowed to rest. It is so common a result, that it has been said 
by M. Bonnet to attend three-fourths of the cases of angular de- 
formity of this joint. The patella follows the tibia in this dis- 
placement. 2d. Of adhesion of the different parts of the articulation 
together, distinct from the bony union of the tibia and fibula which 
constitutes true anchylosis. This may consist in a firm attach- 
ment between the adjoining surfaces of the patella and the con- 
dyles of the os femoris — of a union by fibro-cellular matter be- 
tween the anterior half of the head of the tibia and the condyles 
of the femur, and finally in thickening of the ligamentous struc- 
ture at the posterior part of the joint, and the development of 
cicatrices following ulceration of the parts. 3d. Alterations of the 
bones of the joint at the places where they come in contact. These 
are always present in a greater or less degree in old deformities 
which have followed suppuration of the joint, the head of the 
tibia being more or less flattened and interlocked in an abnormal 
depression on the back part of the condyles of the femur. 

From these brief remarks in reference to the pathological ana- 
tomy of the joint, it will be seen that great difficulty must fre- 
quently be met with in the attempt to forcibly straighten the 
limb; that there would be danger, as experience has shown, of 
increasing the degree of luxation of the tibia backwards, of awak- 
ing inflammation in the structures of the joint, and of giving rise 
to a degree of constitutional irritation that might compromise the 
life of the patient, whether the attempt be made by the use of 
machinery alone, or aided by the section of the resisting fibrous 
bands and tendons. In the severer and older cases of deformity, 
it would unquestionably be wiser to abandon the case altogether; 
or, if a curative attempt be made, to proceed with the greatest 
caution. The milder and more manageable cases of this affection 
may usually be relieved by the aid of suitable machinery, con- 
joined with the use of appropriate local applications. The divi- 
sion of the contracted hamstring tendons, but more especially of 
the aponeurotic bands, and even of the gastrocnemius muscle or 
tendon may in some instances be made so as to facilitate the use 
of the mechanical appliances, and diminish the attendant pain 
and risk.* 

• There is one very common deformity of this joint, in which the deviation 
inwards of the knee is dependent mainly upon relaxation of the internal lateral 
97 



Mechanical treatment. — There are two modes of applying the 
apparatus for the extension of the leg: 1st. That of insensibly 
straightening the limb by the cautious and graduated use of ma- 
chinery, the one which has chiefly been employed by American 
practitioners: 2d. That of bringing the limb immediately into 
the straight position, by the application of force sufficient to over- 
come the resistance. This latter is accomplished by two pro- 
cesses — 1st. That of Louvrier, described at page 89, in which 
the limb is at once straightened by violent extension. This method 
has not proved satisfactory, and has in a great measure been 
abandoned. 2d. That of Dieffenbach, which consists first in 
breaking the adhesion between the articular surfaces by exagge- 
rating the flexion of the limb, and then making subsequent exten- 
sion by the aid of the hands alone, or, if a greater effort is required, 
by the use of an extending apparatus, subsequently wrapping the 
limb in flannel, and placing it in a carved splint. This process, 
according to Dieffenbach and Mr. Phillips, is attended with severe 
pain only at the moment of applying force to bend the joint. 

Suigical anatomy. — The tendons of the internal border of the 
popliteal space, which may be found contracted so as to stand 
out in relief, are four in number. Starting from the middle of the 
space and going inward, we encounter, in succession, the semi- 
tendinosus, the semi-membranosus, the gracilis and the sartorius; 
the two latter, however, seldom offering much resistance in the 
straightening of the leg. On the outer border there is but one, 
that of the biceps. In the middle of the popliteal space, the 
great nerve of the thigh sometimes forms a resisting cord below 
the skin, which might be mistaken for a tendon. It may, how- 
ever, always be identified by its position and its course through 
the notch between the condyles; for the tendons on either side 
direct themselves toward the lateral faces of the joint, and may, 
in addition, be traced upwards with the finger to their connection 
with the muscles. The great artery and vein are placed too 
deeply to be endangered in the operation. The tendon of the 
semi-tendinosus has running along its side next the popliteal 
space,»the internal popliteal nerve, distant below only two or 
three lines from its border. The external popliteal nerve runs 
down along the inner edge of the tendon of the biceps, separated 
from it by a layer of cellular tissue, but gradually getting nearer, 
as it approaches the joint. The resisting processes of the fascia 
lata are very obvious just below the skin. 

Operation. — The subcutaneous section of these contracted parts 
is made from above downwards, or from below upwards. The 
former process is the more easy, the latter the more safe. 

Division from above downwards. 1. Of the bridle formed by 
the aponeurosis of the fascia lata, (PI. LXXX. figs. 1 and 4.) — 
The patient is to be placed upon his abdomen. The limb is to 
be laid on the opposite side to the contraction, and extended as 
far as possible by an assistant. The knife is then introduced 
below the skin, and the edge turned downwards to divide the 
fascia. 

2. Division of the Semi-tendinosus and Semi-membranosus, (PI. 
LXXX. fig. 3.) — The limb is to be placed on its external side. 
A single puncture suffices for the division of both these tendons. 
It should be made at a little distance from the tendons, and on 

ligament of the joint. In this case, any use of the knife is utterly wrong. The 
cure is to be effected by the use of machinery alone. 
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their inner side. Guerin and Bouvier make a previous puncture 
with a lancet-pointed knife, and then introduce the tenotome till 
the point reaches the opposite border of the tendons. The ope- 
rator ascertains through the skin the position of the point with the 
fore finger of the left hand, and then divides the tendons partly 
by pressing and partly by sawing, cutting the semi-tendinosus 
first. 

3. The section of the biceps is effected in a nearly similar man- 
ner. The knife is entered from the outer border of the limb, and 
care is to be observed that the point does not pass in the slightest 
degree beyond the popliteal margin of the tendon, for fear of 
injuring the adjoining nerve. Both portions of the biceps are to 
be divided, and the knife carried nearly down to the femur. A 
piece of adhesive plaster is to be applied over the places of punc- 
ture, and the limb placed at once in an apparatus and subjected 
to moderate extension. 

Division from within outwards. (Process of Bieffenbach.) 1. 
Of the Semi-membranosus and Semi-tendinosus. — The puncture 
should be made about a finger's breadth above the internal con- 
dyle of the femur, and as near as possible to the popliteal border 
of the semi-membranosus in order to avoid the nerve. The knife 
is to be passed down deep, directed towards the inner side of the 
leg, so as to get it below both these tendons, which are to be 
divided across by lowering the handle of the knife and pressing 
with its edge. If the subcutaneous incision is carried farther, so 
as to include the tendon of the sartorius, the saphena nerve and 
vein will be almost inevitably cut. 

2. Division of the Biceps. — The knife is to be entered in a 
similar manner, two fingers' breadth above the external condyle 
of the femur, with its edge to the inner margin of the tendon and 
the back to the nerve. The point should be carried down nearly 
to the bone, in a direction slightly slanting outwards, and the 
section made upwards in the direction of the skin. The leg is 



then to be further extended, to see if there are any processes of 
fascia, or subcutaneous cicatrices, that offer resistance. If such 
be the case, they are likewise cut below the skin. The blood is 
then pressed out from the wound, and the orifices closed with 
adhesive plaster to prevent the introduction of air. The operator 
then grasps the thigh with one hand, and the foot with the other, 
and begins a series of forcible flexions of the leg, without attempt- 
ing to straighten it till he hears a crackling sound, which denotes 
the rupture of the articular adhesions. The forcible efforts are 
then continued with a longer sweep till the limb is brought at 
once into the straight position. If additional difficulty is encoun- 
tered from the shortening of one of the lateral ligaments, and 
especially the external, Dieffenbach does not hesitate to divide it 
with the tenotome. The limb is then to be wrapped in flannel 
and placed in a hollow tin splint, reaching from the buttock to 
the heel. The previous flexion of the limb he considers of the 
utmost importance, in diminishing the risk of rupture of the 
artery, and disposing the parts better to bear the subsequent ex- 
tension. Except in the more recent cases, he disapproves of the 
stretching of the limbs by mechanical apparatus alone, as being 
both violent and unsafe* The reader will be able to judge how 
far his own method is free from similar reproaches. 

Section of the muscles and fascia for contraction at the hip-joint. 
— The parts that have been divided are the pectmeus, the rectus, 
and tensor vaginae femoris muscles, and the outer portion of the 
fascia lata. The deformities of this joint, for which these opera- 
tions have been practised, have occurred chiefly from mal-posi- 
tion, the consequence of long-standing contraction of the foot or 
knee. In one instance, Dieffenbach resorted to this expedient, 
for the purpose of reducing, in a child six years old, a subluxa- 
tion of the head of the bone, occasioned some time previously by 
coxalgia. The knee was fixed in an elevated position. By fol- 
* Klinische. 
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Fig. 1. — Outer face of the limb showing the rigid elevation (a) made by the action of the gluteus maximus muscle 
on the fascia lata. The prominent cord formed by the tendon of the biceps flexor cruris is seen at b. 

Fig. 2. — The same limb seen on its internal face. b. Tendon of the biceps, c. The projections formed under the 
skin by the semi-tendinosus and semi-membranosus, and the sartorius and gracilis muscles. In this case, there 
was a tendency to subluxation of the patella outward, in consequence of the lateral traction made by the apo- 
neurosis and the shortening of the gastrocnemii muscles, which had caused a talipes equinus. 

Fig. 3. — Section of the semi-tendinosus and semi-membranosus muscles. — The puncture is made from before backwards. 
An assistant presses with one hand (a) upon the patella, and with the other (b) endeavours to extend the leg. 
The surgeon applies his left hand (c) upon the posterior part of the thigh, while he introduces the knife for the 
purpose of making the section with the right. 

Fig. 4. — Section of the tendinous cord formed by the elevation of the fascia lata, seen in fig. 1. — The knife is intro- 
duced from behind forwards, under the cord. The limb is steadied by an assistant, who grasps it upon its inner 
face with his left hand (a). The surgeon with his left hand (b) presses the limb against the palm of the assist- 
ant, so as to efface the curvature made on its external face while he divides the cord with a knife in his right. 

Fig. 5. — The medium-sized tenotome of M. Guerin, with a short, crescent-shaped blade, convex on its cutting edge, 
and made with a long rounded shank, to avoid the extension of the incision in the skin. 

Fig. 6. — Bancet, in the form of a double-edged spatula, with which the puncture is made, for the introduction ©f 
the crescent-shaped tenotome. 
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lowing up the section of the rectus femoris and the fascia lata 
with extension of the limb, he is said to have been successful in 
restoring the head of the bone to its former position.* . 

The division of the rectus femoris, tensor vagina and fascia, 
may be made from the same place of puncture ; but that of the 
first is rendered somewhat difficult and dangerous by the proxi- 
mity of the large vessels of the thigh. The parts are to be put 
upon the stretch. The knife is entered two inches below the 
anterior superior spinous process of the ilium, and carried along 
under the skin parallel with Poupart's ligament, till it reaches the 
internal edge of the rectus ; this muscle is then to be divided by 
depressing the blade. From the same place of puncture the knife 
is to be carried outwards in order to divide, in a similar manner, 
the tensor vaginae femoris and the resisting portion of the fascia 
lata. For the division of the pectineus, a new puncture is re- 
quired on the inner side of the thigh, near the border of the pro- 
minence formed by the contracted muscle. 

The same process of section of the tendons and forcible and 
sudden extension has been applied by Dieffenbach to contractions 
of the fingers and toes. 

OF THE UPPER EXTREMITY. 

It has already been observed that the subcutaneous section of 
the tendons of the upper extremity has not been attended with 
the same degree of benefit as in the lower. In the foot, shape 
and position are objects of greater importance than the preserva- 
tion of muscular action ; but the reverse is the case as regards the 
wrist and fingers. At the wrist, the tendons, instead of being 
embraced in a dense cellular sheath, like the tendo-Achillis, are 
invested with. a delicate synovial membrane, which secretes a 
glairy fluid, and thus presents a serious obstacle to the reunion 
of the ends. This non-union of the tendons, which should be 
looked for as the most common result, must of course be followed, 
to a greater or less extent, with loss of use of the muscles to which 
they belong. 

In view of these results from tenotomy, an attempt has been 
made to relieve the deformity by dividing with the knife the bel- 
lies of the affected muscles high in the fore arm ; but, apart from 
the difficulty of the operation, and the danger of dividing the 
nerves, their attachment down the bones of the fore arm is so 
extensive as to render the operation unavailing. 

For these reasons, the author has rarely deemed it advisable to 
resort to tenotomy in deformities of the wrist or fingers, except in 
cases where one finger is flexed so as to interfere with the action 
of the wrist, or the whole are permanently contracted in the palm, 
so as to completely destroy the usefulness of the member. It is 
usually in the sense of flexion that these deformities occur. They 
are rarely ever congenital; sometimes they arise in consequence 
of wounds or fractures of the fore arm, but commonly may be 
traced to some central lesion of the nervous system. 

SUBCUTANEOUS SECTIONS FOR THE CURVATURE OF THE 
HAND AND FINGERS. (CLUB-HAND.) 

These are to be accomplished precisely as directed for the 
* Chirurgie de Dieffenbach, p. 48. 



other subcutaneous operations, and need not be particularly de- 
scribed. It may be well, however, to observe, that the division 
of the flexor tendons should never be made on a level with the 
head of the first phalanx, as this would destroy the split in the 
superficial tendon through which the deep-seated plays. It is 
equally disadvantageous to divide the latter tendon on a level 
with the second phalanx, as the retraction of the muscle would, in 
all probability, even without any forced straightening of the finger, 
draw the upper section through the groove so as to leave the 
finger motionless. If the operation be undertaken, it should there- 
fore be done upon the prominent tendon or tendons affected, 
either in the palm or above the carpal joint. 

Of the tendons in the palm. — If the section is made in the palm, 
great care must be taken especially in acting on the tendons of 
the flexor profundus to avoid injuring the median nerve. Each 
tendon should be divided separately; if the finger is not then 
readily extended, it may be straightened by a sudden effort and 
supported by a splint, o.n the principle of treatment employed by 
Dieffenbach for angular anchylosis of the knee joint. In case the 
flexion of the fingers be manifestly due to paralysis of the exten- 
sor muscle, a trial might be made of the ingenious suggestion of 
Sir C. Bell, of applying a watch-spring on the dorsal surface so 
as to antagonize the action of the flexors. 

Of the palmar aponeurosis. — For a long time it was believed 
that the shortening or increased tension of this membrane was, as 
taught by Dupuytren, the common cause of permanent flexion of 
the fingers. Though it has been shown that the cause is mostly 
to be found in the flexor muscles and tendons, cases do occasion- 
ally occur in which the aponeurosis alone or conjointly with the 
muscles produces this deformity, and requires to be divided. In 
such instances the aponeurosis and its digitating branches are 
found hard and prominent in the palm. These digitations are 
attached to the ends of the metacarpal bones, and likewise (though 
it has been denied by some surgeons) on either side of the first 
phalanx of each finger. In the diseased condition, additional bri- 
dles or bands of attachment to the bone become apparent, while 
the aponeurosis is found closely adherent to the skin and occa- 
sionally to the upper surface of the superficial flexor tendons. 
The result of the morbid contraction is not only a hook-like flex- 
ion of the fingers upon the palm, but also an inversion of the ends 
of the metacarpal bones. The ring and little finger are the two 
most commonly affected. 

Operation. (Process of Sir A. Cooper.) — Extending the fingers 
in succession so as to render the resisting bridles conspicuous, a 
narrow-bladed knife is to be introduced by puncture below the 
skin, so as to divide them from above downwards. The intro- 
duction of the knife at several points will usuaiiy be . 
the section of the bridle may be made either in a transverse, ob- 
lique, or longitudinal direction. The section is to be continued 
until the fingers can be straightened by the application of mode- 
rate force. If the tendons of the superficial flexors are adherent 
to the aponeurosis, it may become necessary to divide them also, 
though this, it must be remembered, will be attended with great 
risk of the loss of function. This method causes but little pain 
to the patient, and is not followed by suppuration or any other 
serious symptom. In some instances, however, it may, from the 
close adhesion of the skin, be found inapplicable. It then be- 
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comes necessary to divide the skin with the fascia, as in the pro- 
cesses of Dupuytren and Goyrand. Dupuytren not only cut the 
skin alone; with the most prominent part of the bridle, (which is 
usually at the junction of the first phalanx with the palm,) but, 
when requisite, dissected hack the lips of the wound in order to 
reach — on each side of the metacarpal bones and the phalanges 
— the shortened bridles which he divided with the point of the 
knife. He sometimes found it necessary to make a second sec- 
tion of the skin and fascia over the first or second phalanx. A 
special operation is required for each finger. M. Goyrand divides 
the skin longitudinally for an inch parallel with and by the side 
of each prominent cord, raises the skin by dissection, and cuts 
across with the knife the cords thus laid bare. The fingers are 
then extended on a splint, and the wounds united by first inten- 
tion. The longitudinal opening of the skin prevents the gaping 
of the wound, which is observed during extension after the ope- 
ration of Dupuytren. This process, though tedious and painful, 
is preferable to that of Dupuytren. 

SECTION OF THE FLEXOR TENDONS ABOVE THE WRIST. 

Section of the tendons of the flexor sublimits digilorum. — This is 
an operation of some delicacy. On either side of the four tendons 
we have passing down the radial and ulnar vessels and nerves, 
and below them — next the deep-seated flexor — is the median 
nerve and an artery which attends it. From all these parts the 
edge of the knife must be cautiously kept. The division may, 
however, be made after the manner of MM. Bouvier and Guerin, 
by first puncturing the skin on one side of the tendons, then ex- 
tending each finger in succession so as to raise its particular cord, 
gliding below a blunt-pointed knife and dividing each cord in 
succession towards the skin. 

If there is a permanent flexion of the wrist unaccompanied 
with that of the fingers — a kind of deformity I have several times 
met with accompanying congestive affection of the brain — the use 
of a straight splint and bandage or other appropriate machinery 
will be found sufficient for the cure. The tendons of the radial 
and carpal flexors, which are the muscles then at fault, could, 
however, if necessary, be divided by puncturing the skin and 
introducing a blunt-pointed knife between each of the tendons 
and the radial or ulnar arteries which run by their sides. 

DEFORMITIES OF THE ELBOW JOINT. (PL. LXXVII. Figs. 4, 5.) 

Next to the knee, the elbow joint is the one most frequently 
found more or less flexed and rigid. The causes which contri- 
f are much the same in both, though in 
the elbow it is less frequently depeaden , oscular retraction 

merely. The shortening of the biceps — which is the only muscle 
that offers much resistance to extension of the forearm — is usually 
observed as the consequence of some previous disease that has 
retained the limb flexed, or united the articular surfaces by ad- 
ventitious bridges. In such cases, if we are able to restore the 
motion of the joint by proper medical and mechanical manipula- 
tion, little difficulty will be encountered in subsequently stretching 
the biceps muscle. In those instances — but rarely, however, met 
-with — where the flexion has been produced by an organic altera- 



tion of the muscle of the kind so commonly observed in cases of 
club-foot, the section of the tendon may be attended with advan- 
tage, as it will facilitate the action of the apparatus for extending 
the joint. The process for dividing the tendon will be well un- 
derstood by referring to plate LXXVII. 

Section of the tendon of the triceps.— In anchylosis following 
fracture of the arm, with permanent extension of the elbow joint, 
Dieffenbach has cut the tendon of this muscle at its attachment 
to the olecranon, and by great efforts forced the fore arm into a 
flexed position. In the course of a few days the patient is said 
to have regained the use of the arm. 

It can seldom or ever, I believe, be necessary to resort to this 
operation. In most of the cases of this description which have 
come under my care, the chief source of the resistance has been 
in the thickening of the ligament or the attachment between the 
surfaces of the joint— all of which might readily have been obvi- 
ated by the proper use of passive motion of the articulation during 
the union of the broken fragments. By the use of appropriate 
local applications, and the resort to force to bend the arm, either 
suddenly by the hands or more gradually through the use of a 
proper apparatus — I have rarely ever failed to restore motion in 
these cases without resorting to a division of the triceps tendon. 

The application of the subcutaneous method for the cure of stra- 
bismus, for the removal of foreign bodies and dropsical collec- 
tions from the joints, and for the obliteration of varicose veins, 
has been already referred to in other parts of this work. It has 
been proposed to extend it to a variety of other affections, which 
it will suffice here briefly to notice. 

Hernia. — MM. Guerin and Diday have in particular resorted 
to this method, in cases of strangulated recent hernias, when there 
was no reason to believe that the stricture was seated at the neck of 
the sac, or that the part strangulated was gangrenous. The pro- 
cess employed by Guerin in a case of inguinal hernia, consisted 
first in raising a fold of skin at the root of the scrotum, puncturing 
the fold at its base with a lancet-shaped knife which he carried 
up to the level of the external ring, and then substituting for the 
knife a grooved director, which was insinuated in the direction 
of the canal between the ring and hernial tumour. The director 
was sustained in this position by an assistant. The surgeon then 
raised another fold above the first, punctured it in like manner, 
and carried up through the puncture a blunt-pointed tenotome 
with a short cutting edge and a long rounded shank. The knife 
was then run up along the groove of the director, with its edge 
turned in the direction usually advised in the operation for hernia, 
so as to divide the stricturing band. In order to diminish the 
hazard of wounding some important part necessarily attendant 
upon this operation, the entering end of the director should be 
elevated as far as possible with the surgeon's left hand, and the 
hernial tumour, if its contents are found to bulge up so as to in- 
crease the risk of their being wounded, should be grasped by an 
assistant and drawn downwards. After the stricture is relieved, 
the tumour is to be reduced, the blood and air carefully pressed 
out from the track of the wound, the punctures closed with ad- 
hesive plaster, and the part supported by a compress and spica 
bandage. 

I performed this subcutaneous operation for hernia, about 
twelve months since, with the most gratifying success, in the 
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cas e of a Mr. Wildy, a patient of Dr. Knorr, of this city. The 
Patient was a middle-aged muscular man, and had had, for many 
j ar s, a reducible inguinal hernia upon the right side. In March, 
4 > U came down and could not be returned ; there were some 
eness a nd general uneasiness, and his physician tried all the 
inary measures of relief by the taxis without success. On the 
one] day after the descent of the hernia I was called in consulta- 
lhere was then complete strangulation, with all its attend- 
ant train of bad symptoms. The stricture could be distinctly felt at 
external ring; and there was reason to believe, from the state 
J w patient, and from the recent occurrence of the strangulation, 
the condition of the strangulated parts was such as to have ren- 
dered the recovery of the patient sure, provided it had been possible 
to reduce them by the ordinary taxis. I determined, therefore, to 
divide the stricture by a subcutaneous incision, as without this the 
taxis was altogether impracticable, and there was no other alterna- 
tive but the common operation for hernia by the free division of 
its coverings, which must leave an open suppurating wound that 
would confine the patient for two or three weeks to his bed. I ac- 
cordingly raised a transverse fold of skin about an inch and a half 
high immediately below the external ring, and punctured it at its 
base with a sharp-pointed bistoury, but talcing especial care to carry 
the point of the instrument in front of the upper column of the ring, 
which could be distinctly felt with the finger. I then, without 
relaxing the fold, withdrew the bistoury, and inserted in its place 
a grooved director, the end of which I insinuated for near an inch 
under the upper column of the ring, and of course between it and 
the cremaster fascia covering the sac. I then relaxed the fold and 
smoothed it out on the director ; then placing my left fore finger 
under the director, and the thumb on the outer end, I strained, as 
it were, the column of the ring upwards till I could see the out- 
line of the director through the skin. I then dropped vertically 
through the skin, immediately below the ring, the end of a sharp- 
pointed curved bistoury into the groove of the director, and 
inclining the heel of the instrument backwards, slid the point 
forward in the groove and divided the stricturing edge of the 
column for about a half an inch. The division of the tendon was 
accompanied with the usual creaking sound. The bistoury and 
director were now removed, and but a few drops of blood escaped 
bv either puncture. The patient was then placed in the usual 
position for the taxis, and the contents of the hernial sac were 
returned without the slightest difficulty, into the abdominal cavity, 
with immediate relief to the patient. On the second day, the punc- 
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hires, which were scarcely distinguishable among the wrinkles of 
the skin, were healed, and the patient got up perfectly well, re- 
applied his truss, and resumed his ordinary business. 

It is to cases of this description, and this alone, that I believe 
the subcutaneous operation for hernia should be restricted ; and 
under such circumstances, where there is proper skill displayed 
in the diagnosis, and extreme caution in the use of instruments, 
it may, I have no doubt, be occasionally resorted to with great 
advantage. 

Division of the sphincter ani. — MM. Blandin, Brachet, and 
others, have divided the sphincter muscle by a subcutaneous 
section, with the object of relieving its spasm in cases of fissure 
of the anus, without exposing the track of the wound to irritation 
from the feculent contents of the bowel. A finger is to be passed 
into the rectum ; a narrow, sharp-pointed bistoury, convex on the 
back, is then introduced by puncture at the margin of the anus 
on the side opposite to the point diseased, and carried up on the 
outer side of the mucous membrane for the distance of an inch 
and a quarter, the pulpy end of the finger serving as a director 
for the passage of the instrument. The edge of the knife is then 
to be pressed outwards and made to divide the sphincter as it is 
withdrawn, without enlarging the external wound. 

Myopie. — Kopiopie. — In cases of myopie, and in that state of 
the eye in which there is excessive tendency to fatigue on any 
prolonged use of the organ (denominated by M. Petrequin kopiopie 
or ophthalmokopie), produced merely by inordinate muscular com- 
pression, M. Bonnet has advised the division of the inferior ob- 
lique muscle with a narrow knife introduced by puncture of the 
skin near the internal canthus. 

Subcutaneous incisions have likewise been recommended for 
the cure of hydrocele, for the treatment of phlegmonous and 
lymphatic tumours, with a view of producing disgorgement and 
facilitating absorption without the production of an obvious cica- 
trix, for the evacuation of meliceris tumours, for the dissipation 
of small periosteal swellings, for the radical cure of hernia, and 
for the section of nerves in cases of neuralgia. But in the first 
three of these affections, as well as in the three above noticed, 
the application of the method is to be considered merely in the 
light of ingenious suggestions, to be ranked with the many doubt- 
ful forward movements to which many have been led by the love 
of scientific innovation, of which the value, if value they have, 
yet remains to be attested by experience. 



THE END. 
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